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| AL worth is measured by but one 
standard—Time. Weighed in the 
crucible of Time, the Marmon has 


come to represent the greatest of auto- 
mobile values. Consider the car you 
buy not only by the demonstration in 
all the newness of its beauty—but by 
the comfort, capability and service of 
the car of four, five or six seasons’ use. 
Dividing dollars of investment by 
either days or miles of satisfactory 
service will point out to you the true 
wisdom of buying the best—of own- 
ing a Marmon. 


N ote— !f you would ‘‘know the maker 

as well as the car’’—we have 
recently issued a folder giving the history of 
Nordyke & Marmon Company from its be- 
ginning, over sixty years ago, to to-day, illus- 
trating the development of the Marmon car. 
The old frame building shown in the sketch 
above is the first Nordyke & Marmon fac- 
tory, built in 1851—the present factory is 
shown below. The constant growth of this 
great institution is proof of the soundness of 
its policy—‘‘the best that can be produced 
at a fair price, for the greatest service to the 
purchaser.’” Every Marmon car is better for 
this unwavering standard. 


Nordyke & Marmon Co. 


INDIANAPOLIS (Established - 1851 ) INDIANA 
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The Marmon ‘‘ Thirty-Two”’ 
Price, $3,000. Four-cylinder, 32-40 h. p., 
120-inch wheel base, body types and equip- 
ment to meet every requirement. A rational, 
logical car for touring and city use. Years of 
satisfactory service have proved its economy 
in tires, fuel and upkeep—plus smooth, de- 
lightful operation and durability. 


The Marmon ‘“‘Forty-Eight’’ 


Price, $5,000. Six-cylinder, 48-80 h. p., 145- 
inch wheel base with short turning ability, 
eliminating the old objections to long whee! 
base. Body types and equipment to meet 
every requirement. The only big car with 
small car advantages. Wonderful riding qual- 
ities and surpassing power and flexibility. A 


car developed by years of exacting tests. 
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of the World 


The way in which the world is receiving the 1914 


Cadillac, the wonderful manner in which it is per- 


forming, presages an unprecedented Cadillac year 


There never have been enough Cadillacs—there surely 
will not be enough of this new 1914 model. 

In the year closing June 22nd, the Cadillac Company 
manufactured and distributed 15,007 cars. 

Several thousand buyers, anxious to own Cadillacs, were 
compelled to be content with other cars. 

It was the story of the previous year all over again, in 
spite of increased production. 

And the story of the year before—and the year before 
that. 

Each season the same thing has happened—several 
thousand more Cadillacs could have been distribu- 
ted had we been able to produce them. 

intending buyers, disappointed in securing Cadillacs, 
have been numerous enough to constitute almost 
the entire clintele of some other cars. 

For 1914 we plan to manufacture 18,000 cars. 

It is perfectly obvious that Cadillac history is not only 
repeating, but surpassing itself. 

Reports from all parts of the country make one thing 
perfectly plain, to-wit: 

That the accustomed Cadillac demand has been inten- 
sified into downright eagerness. 

This is due to evolutionary developments in the new car. 

Most potent among them is the marvelous influence of 
the Two Speed Direct Drive Axle. 

Every one who rides in the new Cadillac recognizes im- 
mediately that its well known smoothness has been 
supplemented by an entirely new riding quality. 

This is demonstrated at once, even to the inexperienced 
motorist. 

Going even at high speed, the passengers discover that 
motoring in this new Cadillac Aas /ost its sense of 
strain. 

Unless the eye is on the speedometer, one is apt to 
guess that the car is going at about half its actual 
rate of travel. 

Mentally and physically, driver and passengers uncon- 
sciously relax, revelling in the delight of a new 
and luxurious sensation, oblivious to the almost 
watch-like mechanism. 


And on the heels of this delightful discovery, come 
others equally pleasant. 


The owner finds that this Two Speed Direct Drive 


principle influences almost every Cadillac function 

which contributes to ease, efficiency and economy. 
It not only brings into being a new degree of luxury, 

but accomplishes an abatement of operating cost. 


The slower engine speed results in greater power gen- 


erated from a given amount of fuel. 


The slower moving parts means less friction. 


Both of these mean lower fuel consumption. 


But above all else is the contrast between the Cadillac 
and the average car with the ordinary gear ratio 

The trembling oscillation of the latter is transformed 
in the Cadillac into a straight-ahead, steady motion 
which reduces vibration almost to the vanishing 
point. 

A simple electric switch changes the gear from low to 
high, and like magic, there is added to any given 
speed of the engine an increase of 42 per cent in 
the speed of the car. 

Now—recall to your mind the high repute in which 
the Cadillac is held. 

Remember its record for workmanship almost miracu- 
lously fine; for strict standardization of its parts; 
for alignment of its units. 

Remember its reputation for staunchness, for dependa- 
bility, for long life,.and for the supreme satisfac- 
tion and service which it renders to its users. 

Remember its reputation for economy of operation 
and maintenance. 

Remember the stability and the ideals of the organiza- 
tion behind it. 

Consider all these things stimulating the rivalry for 
early deliveries. 

And then try to conceive the effect of this new revela- 
tion of Cadillac progress added to all the others. 

You will realize, then, that we are acting in your inter- 
est when we advise you to book your order now, 
even if you do not wish your new Cadillac de- 
livered for several months. 


STYLES AND PRICES 





Standard Touring Car, five passenger . . ......+.-s $1975.00 
Seven passengercar ....... $2075.00 Roadster, two oon « A Inside drive Limousine, five passenger . . $2800.00 
Phaeton, four passenger . . ... . 1975.00 Landaulet Coupe, three passenger . 2500.00 Standard Limousine, seven passenger . 3250.00 


All prices are F. O. B. Detroit, including top, windshield, demountable rims and full equipment 
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the Cost of 


“They say you can prove anything with statis- 
tics,”’ said the manager of a big Indiana manufac- 
turing plant to the Board of Directors, “‘but when 
the statistics are on your own books you can believe 
them. And the figures show that since we installed 
electricity, seven years ago, electricity is the one 
item of costs that has steadily gone down.’ 

The manager was arguing for an extended appli- 
cation of electricity in the plant—and he won his 
point. 

This manager’ s declaration as to power cost was 
fully in accord with the remark of Thomas A. Edison 
in the matter of lighting. ‘‘ Electric light,’’ said 
Mr. Edison, “‘is the only thing I know of that has 
become any cheaper in the last ten years.”’ 

Why has electricity declined in cost when indis- 
putable figures and the common experience of men 
show that ‘‘the cost of living’’ has been steadily 
rising ? 

It is plain that many of the commodities whose 
increase in cost is chiefly responsible for the increased 
cost of living enter into the production of electric 
light also—coal, labor, and copper for example. 
From 1902 to 1907 coal increased 6% percent. 
Within the same time labor advanced 8% percent. 
The cost of copper increased about 35 percent. Yet 
the cost of electricity went down as steadily as the 
cost of living went w/. 

Mechanical factors have had much to do with 
this reduction. In the first place the more advan- 
tageous placing of electric plants beside water falls 
or coal mines. Then larger plants and great im- 
provements in transmission systems have played a 
part. Improved generating systems, as with the 
Curtis Turbine Engine, and the cheapen- 
ing of installations by new inventions, 
have added in an important way to 
this progress in economy of use.  In- 
vention and price as factors appear in the 
case of light, for instance, when the sharp 
decline in cost between 1892 and 1898 was 
due largely to the reduction in the price of 

carbon lamps. New types of lamps effect- 
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ed a further reduction between 1899 and 1902, and 
the perfecting of the Tungsten and later the Edison 

Mazda lamp, which uses only one third of the cur- 
rent required for the old-style lamps in common 
use, has again lowered the figures since 1908. 

A fact of specific and striking interest is that all 
classes of users of electric light and power have not 
only shared in the reduction but have 4e/ped so bring 
it about. 

This has happened under the natural conditions 
of extended use. ‘Vhe wider use of electric power 
and light has enabled distributing plants to sell cur- 
rent for a greater number of hours in the twenty- 
four and in this way to reduce rates based on the 
twenty-four hour maintenance of the plant. 

Thus in Chicago one dollar now almost buys 
eight times as much electric light as it did in 1886, 
more than twice as much as in 1909, just four years 
ago. Another illustration of progressive conditions 
as they are shown in large distributing centers 1s 
Boston’s reduction of over sixty percent. in a single 
decade. 

The results of methods of wse as well as method 
of supply—this is the story of the chart on this page. 

And in all this growth of electricity from primi- 
tive experiment to world-wide usefulness, the Gen- 
eral Electric Company has played a leading part. 
oe as electric lamps have been developed in the 

G-E factories for all uses from the lighting of auto- 
mobiles to the lighting of factories—so numberless 
types and sizes of G-E motors are now available for 
driving all kinds of machines from dentists’ drills to 
massive steel rolling mills. 

To know how electricity may fit your particular 
business, consult your local powet and 
lighting company, or any G-E dealer or 

agent 1n your vicinity. No matter how 
simple or how complex your eal may 
be, these agents have always at their com- 

mand not only information of the latest 
developments, but also the co-operation of 
any part of the G-E organization that may 
be most helpful to them and to you. 





Mark 


GENERAL ELECTRIC COMPANY 


Atlanta, Ga hattanooga, Tenn 

Baltimore, Md ( hicagt “Tl in the World 
Birmingham, Aia Cincinnati, Ohio Elmira, N. Y 

B Se, Idaho Cleveland, Ohio Erie, Pa Keokuk, lowa 
Boston, Mass Columbus, Ohio Hartford, Conn. Knoxville, Tenn 
Buffalo, N. \ Davenport, lowa Indianapolis, Ind Los Angeles, Cal 
Butte, Mont Dayton, Ohi Jacksonville, Fla Louisville, Ky 
Charleston, W. Va Denver, Colo Joplin, Mo. Madison, Wis. 


flice 


Charlotte, N. ¢ Detroit, Mich. of Age) Kansas City, Mo. Mattoon, Ill. 


Largest Electrical Manufacturer 


St. Louis, Mo. 
Schenectady, N. Y. 
Seattle, Wash. 
Spokane, Wash. 
Springfield, Mass. 
Syracuse, N. Y. 
Toledo, Ohio. 
Washington, D. C. 
Youngstown, Ohio. 


Omaha, Neb. 
Philadelphia, Pa. 
Pittsburg, Pa. 
Portland, Ore. 
Providence, R. I. 
Richmond, Va. 
Rochester, N. Y. 
Salt Lake City, Utah 


‘San Francisco, Cal. 


Memphis, Tenn. 
Milwaukee, Wis. 
Minneapolis, Minn. 
Nashville, Tenn. 
New Haven, Conn. 
New Orleans, La. 
New York, N. Y. 


For Texas, Oklahoma and Arizona business refer to Southwest General Electric Company (formerly Hobson Electric Co.)— Dallas, El Paso, Houston and Oklahoma City. 
For Canadian business refer to Canadian General Electric Company, Lt’d, Toronto, Ont. 
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ZZ. 
BO/LER /RON SHOE 
COVERING BREAK /M KEEL 
JSUST A BAFT THE SCARF OF KEEL 





Vertical section through bow, showing emerg- Bow of “Burrows,” twisted 85 degrees to port Looking inte bow, showing oak breast- 
ency repairs to destroyer “Burrows.” by collision. hooks and stringers and cement filling. 





THU 


TT 
Li 


UULLAAAUALAASLAAAUAAAAAAAAHAAAUUO NEAT TAA 


T 
i 











SANA 





TH 


| 





| 
Li. 





mut 










The job completed. Note new plating on The ship backing off, all repairs Starboard plating softened by torch and 
upper half of bow. completed. hauled back into position by tackles. 








EMERGENCY REPAIRS BY BLUEJACKETS OF THE DESTROYER “BURROWS.”—I[See page 180.) 
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Commercial and Military Value of the Intra- 
coastal Waterway 
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es to obtain possession, as far as possible, of all 


e in terminal cities, partly with 


‘ to preventing competition; that the railways 
thrown obstacles in the way of dividing a long 
distance haul between rail and water, so as to make 


ail carriage most advantageous. This has been 


done | placing difficulties in the way of tranfer be 
een rail and water, by refusing to honor through 
of lading over a fixed rail-and-water route; by 


charge for short hauls by rail and distribu 
rom water terminals prohibitively high If the 
benefits of improved waterways are to be obtained, 
the nation and the States must take such action 


i insure fair co-operation between the Companies 


erating by rail and by water 

Nor must it be assumed that the opening of the intra 
coustal waterway will operate to the disadvantage of 
the raliways Experience gives reason to expect that 
ere will be a division of the freight based upon its 
iracter, the cheaper freight carried in bulk going to 
‘ iter route, and the expensive freight calling for 

1 « riuge gravitating to the railways 
I f rail and water competition in Europe, 
ina nal iviguble river mileage is enor 
neu that the one system is not inimical to the 
est f the other Thus, in Germany we find that 
i STD e tratliic over 26,500 kilometers of railway 
, ted t 10,.000,000,000° Kilometer-tons; while the 


iffic over 10,000 kilometers of waterway amounted to 
Thirty 
105, the traffic over 54,400 kilometers of railways was 


MMMM kilometer-tons years later, in 


H.GO00.000,000) kilometer-tons, and the tratfie over the 
10,000 Kilometers of waterways was 15,000,000,000 kilo 
meter tons; from which it is evident that the kilometer 

d mile tonnage increase by rail was four times and 
that by water five times 

(mm the question of the military value of the intra 
rt of the Army 
points to the well-established principle that for the de 


waterway the re Engineers 





fense of a frontier threatened by an attack from with 
out at some unknown point, the forces for the defense 
wuld be concentrated within the frontier line, at 
from which they can move rapidly and safely 
to the actual point of attack when developed. The 
proposed waterway between New York and Norfolk is 
considered by the Army Engineers to form a most desir 
ib ine for such movements of troops, lying as it 
does for its entire distance under the shelter of fortifi 
cations built or planned for the defense of the coast. 
Furthermore, it is shown that the movement of troops 
by sheltered water transportation has many advantages 


wrtation by rail Thus, larger administra 





er trans 


tive units will be united in a single carrier; there are 
diminished chances of delay due to breakdown of one 
of the transporting units; there is a smaller number of 
units required; and there is a greater freedom from 
ordinary delays of transit For the transportation of 
i division of troops there would be required, by rail, 
05S passenger and freight cars. To move the same 
division of troops by water would require the services 
f the 


Southern Pacific Company, which has a 16-foot draught. 


of only 


ships of the size of the “Momus” « 
For naval purposes, the intra-coastal waterway pre 
sents the advantage of an additional and protected en 
trance for each of the ports from New York to Norfolk 





included—an advantage, says the report, which would 


make impossible an effective blockade of any one of 


those ports 


State vs. National Control of Public Forests 
T is well understood by those who closely follow 
the course of legislation in Congress that laws are 
occasionally placed on the statute books which, 

ilthough they carry the appearance of being wise and 

beneficial, are in reality merely the outer cloak within 
which is concealed a positive menace to the public good. 

Of such a character, we do not hesitate to say, is the 

quiet but influential agitation which is now at work 

in favor of transferring our public forests from national 
to State control. The arguments in favor of this trans 
fer are plausible, but specious—a fact which is well 
understood by the friends of forestation, who are strain 
ing themselves to the utmost to prevent the passage of 
act which would prove to be one of the most potent 
ucies in exploiting by private interests what is left 

to the publie of our national forests 
Although the issue is presented as one of State versus 
itional control, it should be understood that the ulti 
mate if not the present object of this movement is the 
ubstitution of private for public ownership. The surest 
protection against private exploitation is to maintain 
e control of our forests in the hands of the Federal 

Government: for it is evident that the conspiracy of an 

individual or of a collective body of men for the con 

trol of timber land would be more likely of success, if 
it were carried on in a State Legislature than in the 
halls of Congress itself. 

The argument against State control is well stated 
in a recent pamphlet issued by the Oregon State Con 
ervation Commission, and the reasons set forth com 


ing from a State a large area of which is covered by 


forest land has a special emphasis. The Commission 
starts out by laying down the broad proposition that 
the National forests are the property of the nation and 
it argues that, if the nation is called upon to give this 
property outright to the State, then the burden is on 
the State to show how this great trust is to be adminis- 
tered so that those for whom it is granted will be better 
or even as we protected than they are now in their 
rights in and to it. Judged from a national standpoint, 
public forests do something more than merely furnish 
lumber and other timber products. They have other 
functions and uses which extend far beyond State lines 
and involve the welfare of many people exterior of the 
State, since they cover and protect the headwaters of 
streams used for navigation, irrigation and power, and 
to some extent minimize disastrous floods, the effects of 
which are not bounded by State lines. They retard soil 
erosion and thus have a beneficial effect which may be 
felt for hundreds and even indirectly for thousands of 
miles from the region covered by the forests themselves. 

At present these national forests are under control 
of the Federal Government and the cost of their pro- 
tection, about $4,000,000 a year, is paid from the na- 
tional Treasury In the State of Oregon alone there is 
expended in this work about $480,006 a year, an amount 
which is approximately one sixth as great as the State's 
total expenditures for all Governmental purposes. To 
this must be added the sums expended in actual fire 
fighting, which, in destructive seasons such as 1910 and 
191i, amounted to from $75,000 to $112,000 additional. 
Now the State of Oregon has recognized the value of 
this great asset and the consequent obligation imposed, 
and it has worked in the closest co-operation with Fed- 
eral agencies and private owners. The people of Ore- 
gon take the enlightened view that the State, to-day, 
is in a better position than if it owned the forests. 
As matters now stand the protection of the forests is 
paid for by the Federal Government and the State re- 
ceives 35 per cent of the gross revenue. Moreover, the 
experimental work, studies as to use of timber, ete., 
from which the State receives the full benefit, are car- 
ried on by the Government. It is estimated that when- 
ever a tree is felled and transformed into lumber, 80 
per cent of the receipts are left in the hands of labor 
and those furnishing the supplies. “It is to be assumed,” 
the Commission asks, “that the State management will 
be more efficic less OX]M nsive and more satisfactory 


than that of the Forest Service? 





Yew York the Leading Port of the World] 
T will be a matter of surprise, perhaps, and cer- 
tainly of some pleasure, to the citizens of New 
York, to learn that the very latest estimates of 
the value of the exports and imports of the ten leading 
ports of the world show that New York now stands 
at the head of the list, with an advantage of nearly two 
London. Our contem- 
, reminds us that New York's 
valued at $1,973,- 


981,693 is over five times the amount of commerce 


hundred million dollars over 
porary, the Marine Revicu 


total of exports and imports, now 


what was carried on by the entire country half a 
century ago 

As to the future, there is one dominant factor, the 
Panama Canal, which is bound to strengthen the lead 
now secured by this port; for the canal will bring New 
york 1,600 miles nearer to Yokohama than is Liver- 
pool; 2 


Wellington, New Zealand, and 2 


paraiso. 





OO miles nearer Svdneyv: 4.000 miles nearer 





574 miles nearer Val- 
Bremen and Hamburg being some 500 miles 
further removed from the canal than Liverpool, it is 
evident that the new conditions—the general re-arrange- 
ment of trade routes—will tend to strengthen the posi- 
tion of this port in its supremacy over its nearest com- 
Expressed in round millions, the returns in 
London, 1,792 
1,637 


Marseilles, 67S mit 


petitor. 
value for the other leading ports are: 
millions; Hamburg, 1,674 millions,; Liverpool, 
millions; Antwerp, 1,121 millions; 
Havre, 5:51 


Buenos Ayres, 479 millions; 


lions; millions; Bremen, 501 millions; 


and Caleutta, 410 millions. 


The Solar Constant.—Messrs. C. G. Abbot, F. E. 
Fowle and L. B. Aldrich have issued in Astronomische 
Nachrichten an some highly 
important conclusions concerning the solar constant 
of radiation that will be published in an amplified form 
in the forthcoming third volume of the Annals of the 
Astrophysical Observatory of the Smithsonian Insti- 
tution. On the basis of about 700 determinations of 
in various parts of the world and 
1902, it appears that (1) the 
solar constant for the epoch 1995 


advance statement of 


this constant made 
at various altitudes since 
mean value of the 
to 1912 is 1.929 calories per square centimeter per 


minute; (2) an increase 


of 0.07 calory per square cen- 
timeter per minute accompanies an increase of 100 
sunspot (Wolfer); (3) irregular variations 
frequently exceeding 0.07 calory per square centimeter 
per minute oecur within intervals of 10 days; (4) these 


numbers 


variations are believed to be caused within the sun, 
and not by interposing meteoric or other matter. 
> 
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Engineering 

The Longest Reinforced-Concrete Arch.—What will 
be the longest arch in reinforeed-conerete is now being 
built at Langwiez, Switzerland, on the Chur-Arosa 
Railway. The arch will have 160 feet rise and a clear 
length between abutments of 330 feet. This will be 
the largest structure of its kind in existence, being about 
two feet longer and 130 feet higher than the Risorgimento 
Arch over the Tiber at Rome, Italy. 


Test of Canal Gates at Miraflores.—On August 25th 
water was turned into the Miraflores locks to test the 
watertightness of the gates, which proved to be quite 
satisfactory. By the time this reaches our readers the 
last of the earth dykes holding out the waters of the 
Pacific will be removed, and the tidal waters will extend 
through the canal to Miraflores. This section of the 
eanal will then be in the completed condition, with the 
exception of a little finishing up by the dredges. 


Economy of Storage Battery Railroad Cars.—The 
Prussian State Railways, after an experience of many 
years in the use of storage-battery cars on their system, 
have found that, without making any radical changes 
in the standard railroad cars, storage-battery propul- 
sion may be applied successfully in respect of both 
operation and economy. Aceording to the El ctrical 
Review, the cost of operating the 200 cars of this type 
on these railways works out at only 1.75 cents per 
horse-power per hour. 

To Build Up the Floating Navy.—We are heartily 
in sympathy with Secretary Daniels in his determina- 
tion to bend every effort toward bringing up our navy 
afloat to its proper standard of strength. He is reported 
as stating that he will reeommend to Congress that 
appropriations be devoted more completely than ever 
to the construction of battleship destroyers, submarine 
tenders and colliers. In order to compensate for the 
one battleship programme of the two preceding years 
the next appropriation should be for four battleships. 


Memorial to the Late Sir William White.—We com- 
mend te the attention of those who are interested in 
naval and nautical matters the fact that a meeting was 
recently held at the Institution of Naval Architects, 
London, to establish a memorial to the late Sir William 
White. It was resolved to form a committee represent- 
ing the naval and merchant services, as well as the 
engineering profession, in order to carry out the object 
in view. Promises of financial support will be received 
by the secretary of the Institution of Naval Archi- 
tects, 5 Adelphi Terrace, London 


A Foettinger Reduction-Gear Economy.-——The Foet- 
tinger reduction-gear may be broadly deseribed as a 
circulating pump discharging into a water wheel, with 
regulating vanes to determine the relative speed of 
rotation of the power and the driven shafts. In the 
celebrated tests made recently at the Vulean Works, 
Hamburg, an efficiency of about 90 per cent was secured. 
It is now proposed to add about 2 per cent to the effi- 
ciency by utilizing the heat developed in the water of 
the reduction gear, for heating the feed water in its 
passage from the condenser to the boiler. 

Steel Bulkheads Confine a Fire.—On the occasion 
of the last trip of the “‘Imperator’’ to New York, de- 
fective insulation caused an outbreak of fire in a pro- 
Vision room in the after part of the ship, which served 
to prove the value of steel bulkheads in limiting the 
spread of fire. The watertight bulkheads below and 
at the waterline should find their counterpart in fire- 
proof bulkheads above the waterline. Our readers 
wilh be interested to learn that the fire was automati- 
cally made known by the issuing of smoke from the 
Rich Marine Fire Detector on the bridge. This device 
received the first Scientific American medal for safety. 

Chilled Iron Car Wheels the Best.—In a paper read 
at the May meeting of the New England Railroad 
Club, Mr. A. A. Hale showed that, in the development 
of the freight car from 20,000 to 100,000 pounds capa- 
city, all parts of the car have been increased in weight, 
but no part has shown such slight increase as the chilled- 
iron wheel. Car capacity has increased 400 per cent, 
the weight of axle 149 per cent, the weight of rail 100 
per cent, whereas the weight of the wheel has increased 
only 38 per cent. In the opinion of the author, chilled- 
iron is the only metal of which wheels are manufactured 
which will stand up under extremely heavy loads with- 
out crushing or flowing. 

Marine Diesel Engine Development.—Advocates of 
the application of the Diesel engine to large vessels, 
says Dr. L. K. Hirshberg, in Power, are endeavoring 
to curb to a degree the over-enthusiasm of radical 
supporters, who are prone to claim too much for this 
type of engine on account of the success of such vessels 
as the “‘Selandia.’”” The short experience so far obtained 
with large oil engines on board ships (while eminently 
satisfactory and encouraging to the builders and owners), 
makes speculation difficult as yet; and the writer con- 
siders that further practical experience for a term of 
years must be had before accurate figures will be available 
8 to reliability and upkeep, 


Science 
General Michael Rykatchew, the veteran director 
of the Russian Meteorological Service, has just an- 
nounced his retirement. He has been connected with 
the Central Physical Observatory (the headquarters 
of official meteorology in Russia) for 46 years. 


Moving Pictures in Medicine.—Press reports tell of 
the invention of one Dr. Rosenthal, which was sub- 
mitted for inspection at a meeting of the Physiothera- 
peutics Congress at Berlin last spring, which rendered 
it possible to make cinematographic views of internal 
organs to provide an illustration of the workings thereof 
and to facilitate the localizing of disease. The inven- 
tion is said to be an adaptation of the X-ray and is 
thought by some to promise great things in the way 
of diagnosis. 

The Publications of the U. S. Department of Agri- 
culture represent, in the aggregate, the most voluminous 
body of literature currently published by any scientific 
institution in the world. In order to meet the needs 
of scientific workers who now have difficulty in locating 
just the material they want in this great mass of pub- 
lications, plans are on foot to establish an official re- 
search journal which will bring together all the results 
of important original investigations in the Department. 
Radical changes are also proposed in the plan of pub- 
lication of the less technical literature of the Depart- 
ment, but the details of the changes have not yet been 
made public. 


Ostwald’s Annalen.—Some twelve years ago Prof. 
Wilhem Ostwald founded the Annalen der Naturphil- 
osophie, as an organ open for the discussion of those 
questions of philosophy which have arisen in late years 
through the very rapid growth of scientific knowl- 
edge. Prof. Ostwald himself has taken much interest 
in the development of questions relating to sociology, 
or to be quite exact, ‘“‘ Kulturphilosophie,”’ as the Ger- 
man term has it. Our readers may recall that one of 
the fundamental principles upon which Ostwald bases 
his system of “ Kulturphilosophie,”’ is that all our doings 
must finally be aimed at increasing efficiency, or in 
other words, decreasing wasteful effort. In view of 
the prominent place which this particular branch of 
natural philosophy has of recent years acquired in the 
circles of which the Annalen is the organ, it has been 
decided to change the name of Ostwald’s Annalen, 
which henceforth will appear as ‘“‘Annalen der Natur- 
und. Kulturphilosophie.” At the same time Prof. R. 
Goldscheid has joined Prof. Ostwald upon the editorial 
staff of the Annalen. The sociological phase of the work 
will be mainly in the hands of Prof. Goldscheid. 


Dried Yeast.—In the Bulletin of Agricultural Intelli- 
gence and Plant Diseases (Rome) Dr. F. Hayduck 
describes the remarkable development of the dried 
yeast industry in Germany during the past three years. 
Heretofore the thousands of tons of yeast produced 
annually by German breweries as a by-product in the 
manufacture of beer was almost without value, except 
for the small amount used in the breweries themselves 
to hasten fermentation of the wort. Before the days 
of compressed yeast much of this product was bought 
by bakers and housewives, but for many years brewers’ 
yeast has been a drug on the market. As a food for 
livestock yeast has long been known to be valuable, 
but its utilization in this way has been limited by the 
fact that the fresh product spoils very quickly. The diffi- 
culty is now overcome by drying the yeast with the aid 
of machinery similar to that recently introduced for 
drying potatoes. Dried yeast keeps indefinitely, and 
is a remarkably nutritious food, not only for cattle, 
but also (after the removal of the unpleasantly bitter 
hop resin that it contains) for human beings. There 
are now twenty-six establishments engaged in the pre- 
paration of dry yeast, and the demand considerably 
exceeds the supply. 

Aerology in the Arctic.—The plan of carrying on syste- 
matic upper-air observations with kites and balloons 
at stations surrounding the north polar basin, in con- 
nection with the similar observations that are to be 
made by the Amundsen and Stefansson polar expedi- 
tions, has now reached a definite stage of progress. An 
international commission has been organized to direct 
the undertaking, consisting of Gen. Rykatchew (presi- 
dent), Prof. Hergesell (secretary), Capt. Amundsen, 
Capt. Ryder and Prof. Stupart, and a tentative pro- 
gramme has been drawn up. It is expected that stations 
will be in operation at the following points, and prob- 
ably others: Nova Zembla, northeastern Siberia, Spits- 
bergen, northern Norway, Yakutsk, Verkhoyansk, Ice- 
land, Greerland (two stations), northern Labrador, 
Franz Josef Land (Payer expedition which started 
August 10th), northwestern Alaska (to be established 
by the Carnegie Institution). It is recommended that 
all observations begin in the summer of 1914, the time 
of Amundsen’s expected departure. Prof. Hergesell 
announces in this connection that the German scientific 
station in Spitsbergen, which is occupied chiefly with 
aerological investigations, will be maintained for at 
least the next three years. 


Automobile 


Agricultural Tractor Trials in Germany.—By way of 
celebrating the revolt of Prussia in 1813, the Koénigsberg 
Chamber of Agriculture is to hold a big agricultural exhi- 
bition with special trials for mechanical plows cperated 
by internal-combustion engines. The tests are to take 
place the end of May and the first of June and particulars 
can be obtained from the Kénigsberger Landwirtschaft- 
skammer. 


Maxim Silencer for Gas Engines.—In patent, No. 
1,060,925, Hiram Perey Maxim of Hartford, Conn.. pre- 
sents a silencer for gas engines which comprises reversely 
directed, eccentrically arranged and nested series of wide 
cylindro-spiral shells formed to provide a series of alter- 
nately reversing spiral-whirl chambers which gradually 
expand radially from the admission end and gradually 
contract toward a constricted discharge throat together 
with co-operating and supporting means which he utilizes 
in securing the desired silencing effect. 


Motor Trucks in Tripoli.—According to information 
which appears in the Milan daily press, the Italian war 
department has been engaged in a series of very inter- 
esting trials with power wagons in the Tripoli region, and 
these proved such a success that the army is going very 
largely into the use of power wagons in the near future, it 
being desired to change over from horse wagons as com- 
pletely as possible in view of the many advantages 
afforded by the automobiles. 


An Automobile Improvement.—It is reported from 
Paris that the French authorities contemplate the adop- 
tion of a law or regulation making it obligatory to pro 
vide within an automobile some means whereby the oecu- 
pants of the car, other than the chauffeur, can bring the 
ear to a stop in case the chauffeur should become uncon- 
scious or otherwise disabled from handling the car. 
Attention has been especially called to the necessity of 
such an improvement by a recent accident in which a car 
ran overboard, when the chauffeur became unconscious, 
and resulted in the drowning of several children and other 
passengers of the car. Doubtless the application of such 
an invention would necessitate the provision of some 
means to prevent the operation of the safety devices 
except when absolutely necessary. 


Camphor as a Vitalizing Agent.—Abroad, where great 
pride—and just pride—is taken in the mileage per gal- 
lon of fuel that can be obtained, a small band of motorists 
recently has been experimenting with gum camphor as a 
‘“‘dope” for gasoline. Usually, about one ounce of cam- 
phor is placed in five gallons of gasoline and it is stated 
by those who use the mixture that the operation of their 
motors is much superior with the camphor in the 
gasoline than without it. One motorist even goes so far 
as to claim that he has been able to increase his mileage 
per gallon as much as 20 per cent, though it woule ceem 
that the increase cannot be due to the use of the «am- 
phor alone. The idea is not new, of course, for Curtiss at 
present of aeroplane fame, used it a number of years ago 
in his racing motorcycles and it is said he sometimes uses 
it now in his aeroplane engines. 


Rubber Tires and Automobiles Are Different Goods. 
The Court of Appeals of the District of Columbia in G. 
& J. Tire Company v. G. J. G. Motor Car Company has 
held that rubber tires and automobiles do not constitute 
goods of the same descriptive properties within the mean- 
ing of the trade-mark law. The decision quotes a pre- 
vious decision of the same Court in which Mr. Justice 
Robb, speaking for the Court, said: ‘“‘We think two 
trade-marks may be said to be appropriated to merchan- 
dise of the same descriptive properties in the sense meant 
by the statute when the general and essential character- 
isties of the goods are the same. The rule that the goods 
must be identical would defeat the purpose of the statute 
and destroy the value of trade-marks. The test is 
whether there is such a sameness in the distinguishing 
characteristics of the goods as to be likely to mislead the 
general public. If there is, only one mark should be 
registered.” 

Need for Standard Control.—-What with new cars con- 
tinually being brought out and new models of eld cars 
periodically making their appearance, it would seem that 
there is abundant room for standardization in the con- 
struction of control units and particularly in the case of 
the gear-shift lever. At present, few cars are the same, 
and to make it even more difficult for the purchaser of a 
new model of the same make he already possesses, con- 
trol methods often are altered radically. The Society of 
Automobile Engineers has made a laudable attempt to 
remedy the evil but it has not been altogether successful, 
probably owing to the fact that manufactures are loth to 
discard expensive jigs and tools in order to adopt a stand- 
ard system. Still, a standard control method weuid be 
of material benefit to the owner for he would be able to 
drive his new car without preliminary instruction, regard- 
less of how short the instruction might be, and what is 
even more to the point, he would be less likely to de the 
wrong thing, in driving a new ear, from force of hebit 
learned with the old one, 
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Automobiles and Im- 
proved Roads 


The Economics of Motor Traffic 
and of Highway Construction 


By Logan Waller Page, 


Director ot the Office of Public Roads 
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] ) RING tie yeu 1912) automobiles 
paid in registratic ind license fees 


figure exceeded the value 


Sh.02S. 87% if 

of exports of automobiles from this coun 
' in Jin In 1031 we exported auto 
mobiles hy \ e of SIDSS24561, ex 
clusive of pari if machines The corre 
sponding figure for 1912 was $25,703,080 
Ip 1912 we had nearly as many automo 
biles in New Yor State as. there were in 


ombined. The total 


France and Germat 


number of machines upon our highways 
last year wa i round million There is 
evidence at every hand of the enormous 


increase in every phase of automobilism 


in the United State What is the rela- 
tion of this great movement to our high 
wi 

We have approximate! 222,000) miles 
af improved I Th his mileage includes 


not only first-cla highwa but a irge 


mileage of graded and sHarep natural soil 
roads Chere is, therefore, an average of 
about tly, motor vehicles to each mile of 
highway; and, with a dally run of 2 
miles it appears that 113 automobiles tra 
verse each miie of rape wed road daily. 
Colonel W. LD). Sohier, chairman of the 
n. does 


Massachusetts Highway C‘ommissi 





not expect iterbound macadam to tand 
up with more than 75 automobiles at high 
speat where there i a proportionate 
amount of light and heavy teams, ap 
proximateiy 150 and 250, respectively 
Needless to say in the open country, with 


ches of macadam road 





continuous 
the automobile Vili proceed ut high 
speed Colonel Sohier’s estimate of heavy 
teams is between @) and SO, which repre 
sents suburban condition is it is a very 
high rate for heavy teams in districts less 
densely populated than Massachusett 

We may expect, however, to find that 
our improved macadam road ur not 
withstanding the action of the automobile 
and this is the case Since the use of the 


automobile is increasing at an accelerated 


rate, and since, wherever a road is im 


proved, if tend draw increased traffic 
we must aveid in the future the construc 
tien of water-bound macadam surface 
where heavy motor travel oecurs There 
are many plac where such roads may 
be built with econom id confidence as 


to their service, but in the more densely 
populated areas this is not true. The con 
struction of bituminous-bound macadam 
roads, concrete roads, and brick roads in 
the open counter since 1906 is due almost 
entirely to the reaction of the automo 
bile upen the old standard water-bound 


macndam surface 


There ha been an increase in the cost 
of highway construction, and repair und 
ma intenane It «hk not follow, how 
ever, that th bere e of highway costs 


in generai | t relative increase per unit 
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Traffic on clay gravel road (natural soil) near Fredericksburg, Virginia. 











Laying brick for a road in Montgomery County, Maryland. 























Boulevard near Spokane, showing permanent character of rip-raped fill. 











Laying bituminous concrete, Hillside Avenue, Jamaica, New York. 


country roads. All hauling, until very 
recently, has been done by horse-drawn 
vehicles. The pleasure vehicle drawn by 
horses has almost entirely disappeared in 
most sections of the country, and the sato 
mobile has not only replaced it numeric 
f 
pleasure vehicles many times. Our im 


ally, but has multiplied the number 


proved roads at present are sustaining, 
therefore, an amount of travel several 
times as great as they were ten years 
ago. The cost of our highways per unit 
of travel per year has probably not in 
creased. 

The High Cost of Waterbound Macadam 

Road. 

We have not been building improved 
highways in this country very long se- 
fore 1893, there was no systematic high 
way improvement. Not until recently 
have we been able to determine the cost 
over a period of years in this country of 
any of the standard types of roads. The 
waterbound macadam road was a more 
expensive road than was generally ad- 
mitted. It was not customary to add the 
annual cost of periodic resurfacing to the 
annual maintenance figures. When that 
is done, it is found that the water-bound 
macadam road, 15 feet wide, costs ap 
proximately S500 per mile per year, or 
between five and six cents per square 
yard The substitution of bituminous 
bound macadam surfaces for water-bound 
surfaces, has increased the first cost of 
construction from 20 to 40 cents per 
square yard. It has apparently increased 
the cost of annual maintenance and, at 
present, we cannot say to what extent the 
annual cost of periodic resurfacing will be 
affected by bituminous construction. There 
are, however, a great many instances on 
record which indicate that the total up 
keep of bituminous macadam roads will 
exceed $600 per ye in the long run. 

As we pass in review the various stand- 
ard types of improved highway surfaces, 
we see that the cost of their maintenance 
and repair tends to increase with the cost 
of first construction. This law, however, 
does not apparently hold for the most ex 
pensive roads such as well-built concrete, 
and brick roads, or bituminous with con- 
crete foundation, the questions that is 
rapidly taking shape in the minds of high- 
way engineers is that of the relative first 
cost of construction and the cost of an 
nual repair and maintenance for a given 
period of years. Shall we greatly increase 
the cost of our road surfaces and avoid 
high annual charges for repair and main- 
tenance 

During the season just closed, the 
United States Office of Public Roads has 
built a number of sections of experimen- 
tal road at Chevy Chase, Maryland. These 
sections are of the highest types of road 
construction now known to highway engi 
neers. They include two sections with 
wearing courses of bituminous concrete 
on cement concrete foundations six inches 
thick; several varieties of conerete see- 


(Concluded on page 200.) 
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Ranschburg’s apparatus to study a child’s visual 
learning. This apparatus provides for a rhythmic 
successive learning of visual stimuli. 





Efficiency in 
Learning 


A Practical Result of Ex- 
perimental Pedagogy 


By Dr. P. R. Radosavljevich 
New York University 























Dynamometer and aesthesiometer by means of 
which is studied a child's strength and sensibility 
after a period of mental or physical learning. 
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HE best way to show the dimensions and force of 

Experimental Pedagogy is to present its practical 
results Like other great movements, experimental 
pedagogy has overflowed the traditional channels of 
academic work and has become a new popular force. 
Its watchwords are “Hugiene of Teaching” and 
“Economy of Learning,” ideals that the newer peda 
gogues are trying to attain with the least expenditure of 
energy. In order that they may be attained the teacher 
(1) must be at home in his or her own school branch 
(2) must know and practise the best way to present 
school material in the classroom, and (3) must show 


the pupils how to study most economically. 
Saving the Energy of the Teacher and Pupil. 
Let us suppose that the first two conditions are ful 
filled. According to the ideals of the old pedagogy such 















































# teacher simply did his best. But modern education is 
hot satistied with that alone. Experimental pedagogy 
usks the maximum from teachers, i. e., the most eco 
homical way of learning or acquiring a school material 
explained and understood. Let me illustrate that by an 
actual experimental case. 

A Y-yeur-old boy of average intelligence was asked, 
after certain preliminaries, to rm a poem with four 
stanzas of six lines each, with the instruction to mem 
orize each part as quickly as possible, and to read aloud 
and recite aloud until enabled to execute one errorless 
recitation. The experimenter, who had copies of the 
poem, designated the part which the child read by a 
vertical line on the right. So, for example, if he read 
four lines twice, two vertical lines were drawn on the 
right; if next he reads two lines, a third vertical line 
of a length equal to the space occupied by two lines 
was drawn. If we represent the lines of the poem by 
horizontal lines, then the whole procedure appeared 
as shown in Table I. 

The length and succession of vertical lines show that 
this dhild needed 26 repetitions to commit it to memory, 
that he divided the poem inte ports, that he repeated 


the parts already learned by going back occasionally 
while learning later parts (either to avoid them or in 
order to associate the parts with one another), that the 
first lines were repeated oftener than the last ones, 
and that the difficult parts (or words) were learned 
by means of special repetitions. This is the old, the 
usual, the uncontrolled, the uneconomical method of 
learning, a memorizing left to accidental success and 
planless efforts. This is called “the part method,” 
“piece-meal,” or “cumulative” or “fractional” learning. 

A week later the same boy was asked to learn a 
similar poem (both in quantity and quality) with the 
instruction to repeat it always from the beginning to 
the end until it was learned. The following graphic 
representation (Table II.) shows the results: 

Here the same child needed only 15 repetitions, and 
his reproduction was more uniformly associated; he 
avoided too many or too few repetitions upon respec- 
tively easy or particularly difficult lines or verses. This 
method of learning is called “the whole method” or “the 
complete method.” 

Both the piecemeal and complete learning agree only 
in the fact that the child commits to memory in one 
sitting, i. e., a poem is learned in one day without 
interruption of time intervals between repetitions. 

A week still later the same pupil learned a similar 
poem, but in this case the child repeated the poem—by 
the whole method—only once a day. The time of day 
was 9 A. M., the same as in the previous two experi 
ments. The results are shown in Table III. 

Compared with the previous two methods this plan 
of learning proved still more economical; only 8 repe- 
titions were required. This method may be called dis- 
tributive whole method. Its value has been demon- 
strated experimentally by Zost, Meumann, Ebbinghaus, 
Magneff, G. E. Miiller, Pentschew, ete. Zost found 
that 2 repetitions on 12 successive days were better 


than S repetitions on 3 successive days. That this 
method is most economical and most natural is also 
proven by the fact that the Servian guslars (national 
folk singers) learn a national epic or lyric song (some- 
times 500 to 1.000 lines long) by distributive whole 
method only, i. e., by listening to the recitation of 
another guslar. This method of learning is used also 
by the Greeks in committing to memory long Homeric 
poems. 

To ascertain the value of these three methods, the 
results are tested after a certain time jnterval. I asked 

















This is the arrangement of apparatus used in 
child’s learning of nonsense syllables. The syllables 
are fixed on the cylinder that rotated so as to ex- 
pose one syllable at a time through the opening in 
the screen. 


the same child to relearn the same three poems after 
28 days. All these experiments were carried out in 
Meumann’'s laboratory at Ziirich. The results are shown 
in the following table 


First 


- ‘learning 
Learning Relearnin 


Method Number | After an | Number Saving 
of repe- | interval | repeti 
titions oO tions to 
relearn. Absolute Per cent 
Days 
1. Part method 26 28 10 16 33.4 
2. Whole method 15 28 6 9 66.0 
3. Distributive 
Whole method 9 28 2 7 77.8 


From this table it is seen that the percentage of say 
ing in relearning is greatest in the distributive whole 
method (77.8 per cent), less in the whole methed (60 
per cent), and least in the part method (38.4 per cent) 

These results were verified also in a mere home 
geneous material for learning, in so-called nonsense 


syllables, e. g., lel, rit, fos, zam, ped, des, ete. These 
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syllables provide little attraction to the memory, be 
cause they are almost devoid of associations, i. e., they 
are neutral material in learning experiments. In mem 
orizing such syllables my 2S subjects read them in a 
regular succession, by means of a special apparatus. 
(see accompanying illustration) Of course, the words 
whose meanings are unknown, are memorized and 
learned with more or less difficulty for all manner of 
reasons, but the relative values of these three methods 
is the same as in the case of poems 
The Influence of Age. 

Age is another such secondary factor. 1 found, e. £., 
that the above mentioned boy needed 65 repetitions to 
commit to memory (by the whole method) a series of 
12 nonsense syllables, and an adult (a university stu- 
dent, 22 years old) needed for the same series 14 repe 
titions only Consequently the popular opinion that 
children memorize more quickly than adults is erren 
eous. The child’s superiority consists only in retentive 
ness, i. e., a child needs less repetitions to relearn 
material once memorized, but the number of repetitions 
required for learning the first time is greater for young 
children. In other words, adults surpassed children 
only when the work was prolonged, but children needed 
less repetitions in relearning 

Another secondary factor is the time elapsed between 
first learning and relearning | found that the time 


saved in relearning decreased with age for al) but the 
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v) type, it i 1 great help 
r own predominant type of 
eem to be familiar 
Affects Memorizing. 
tant element in all kinds 


ociation between the 
stressed 
use rhythm and tempo, try 
iter to a few: distinct 
inything once ac 
in a different rhythm. Of 


to what is to be learned 


ctly In learning lines of 
s of a poem, Ebbinghaus 
iambic per minute or 0.3 


is the most advantageous; 


ines 24 hours later, he also 
been better retained which 

Meumann 
adults half 


more favor 


greater speed 
in general, for 
e syllables) is 
learning or that with re 
ct I found 


both to lear 


that the num 
ind to relearn 


the growth of practice is 


in in relearning I found 
memori tion Improve mem 
tlso shown by the experi 
Ebbert l also found that 
1 fast type f learning, 
by pra ‘ pproach to some 


may be due 


Will to Learn. 


d of 


ng instance for 


will to 


that is shown 


iz the 


learnil 


1 foreigner who understood 


ense syllables. This subject 

read the syllables 46 

to memory When I asked 

epeat the series he excluimed “What 


rhen with 6 repetitions he 


tested the ability of school 


in company with others, and 


work of pupils in groups (in 


the class room) is superior to their work as individuals 
(working alone in the class room) Sehmidt found, 
generally speaking, that the quality of the home work 
is inferior to the hool work 

Many have tried to show that learning is influenced 


by the sex, correlational, diurnal, weekly, monthly, and 


seasonal factors But there are many crudities of 


method and trivialities in the way of such results, 


because many people are attempting kinds of work in 


they are totally incompetent. 
faddists, 


ecol my 


irious fields for which 


Of course every great movement floats many 


who are really irrelevant in the problem of 


of learning, this great postulate in modern school edu 


cation 


Emergency Repairs to a Destroyer 
By J. F. Hellweg, Lieutenant Commander U. S. N. 


| me 


‘ ers Co 


Atlar 


Bay, Cuba, two of the 


tING the last winter's maneuvers of the 
I t 


off Guantanamo 


ided about twenty-five miles off shore 
The Burrow bow was twisted to port about eighty 
lecres do was bad crushed, as shown in one of 
nt-page photograph 

vhile not endangering the safety of the 
Burrows” taking any 


Had 
the ship could not 


prevented the 


il effectively 


further part in the fleet maneuvers such an 


accident occurred during wartime 
been operated and, had she been chased, she could 
killed 


handicap 


have 


not have escaped, as her speed was practically 


A destroyer in such condition would sadly 


the flotilla and the fleet, since she would require pro 
tection and could only make about six Knots 

While returning to Guantanamo Bay 
lined for 


Flotilla 


plans were out 
repairing the bow and were submitted to the 


Commander shortly after our arrival in port 


The next morning the ship was placed alongside the 
of the numerous cays 


dock on one in Guantanamo Bay, 


chains, ammunition, fuel 


shifted 


ill weights, including anchors, 


oil. fresh water. stores. et were aft, and the 
rivets on the stem was commenced 


short off 


cutting out of the 
We knev 
ihout two feet abaft of the scarf of the 


that the ship's keel was broken 


keel and stem; 


but the ship's weights were not sufficient to raise the 
bow so that the break could be reached A large anchor 
\ therefore inded on the stern to lift the bow The 
» was then run inshore till the forefoot took on 
he cradle of a small marine railway used for repair 
ss iunches mit tugs and barges, the ship being 
tendied b irge barges on both sides By this means, 
the bow is placed in water about four feet deep at 
tide 
ro permit the use of air tools a small air line was 


piped from the ship's air compressor to the bow, and 


was rigged ith three outlets Air tools were borrowed 
from the fleet, and the men were arranged in shifts 
to push the work as rapidly as possible 

Seaffolding was built around the bow with target 


raft material, and the ship's searchlight was dismount 


ed, taken on the beach and mounted so that the light 
could be thrown on the work 
Men from the I Ss. S Dixie” and the I Ss. OS 
Monaghan’ 


repairs 


helped the crew of the “Burrows” through 


nut the As the keel had been broken short off 
rf of the stem, the latter 
had 


The stem was dropped 


abaft the se: 


ibout two feet 


is all clear for removal as soon as the rivets 


een cut out of the side plating. 


overboard and hauled up on the beach, where it was 


straightened. Owing to the lack of facilities, the stem 


had to be heated and straightened in spots, the twists 


being gradually worked out of the stem. This straight 


ening, under the existing circumstances, was a fine ex 


ample of what an American bluejacket can do with 


little or no facilities or tools at hand. 


The port plating was so badly twisted and torn that 


none could be saved. The starboard plating was heated 


by a large blow torch and hauled back into place by 


tuckles Some of the upper plating on this side had 


to be renewed. The ship's frames were so ‘adly crushed 


that they were thrown away 


\fter the straightened stem was swung into place, 


it projected about eighteen inches above the level of 


this 
pulled down at 
ed and the keel broken. 


the deck, being due to the latter's having been 


a sharp angle when the stem was twist 


It was impossible, at first, to raise the deck; but, by 
slitting the bulged plating close up to the deck on both 
bows, the foreecastle deck was jacked up into place and 
bolted in The 


was riveted in place and the port plating was then built 


the stem position starboard plating 


sections 
The broken parts of the keel were chipped off flush, 


up by 


butted together, and then secured by a shoe of %-inch 


boiler iron and eight through bolts, as shown in sketch 
Che discarded ship’s frames were replaced by oak 
tringers and breast-hooks. These were put in posi- 


tion, wedged apart snug against the skin of the ship, 


ind secured in place with through bolts as shown in 


the sketch. Cement was poured in through the filling 


have making the whole system solid and secure. 


The 


oak stringers and breast-hooks were alternated in 
building up the bow. 

In ninety-one working hours, the bow had been en- 
tirely cut off and rebuilt. The ship was taken to Hos- 
pital Cay at 10 A. M., Mareh 7th, 1913, and backed 
herself off at 1 P. M. Mareh 14th, 1913, to take 


her place in the fleet and run at any speed. 


ready 


Inquiries have been made, and this appears to be the 
first time in our Navy that such a job was ever under- 


tuken by a ship's company. The crew averaged thirteen 


hours a day in repairing the bow, some of the men 


water halfway between their waist and 


With the assistance of 


working in 
shoulders for hours at a time. 
the searchlight, the work was pushed till a late hour 
every night, when it was possible, and the enthusiasm 
and cheerfulness of the men was such as to make one 
proud of the American bluejacket. 

During the maneuvers the day following the comple- 
“Burrows” ran at high speed into 


tion of repairs, the 


a good sea with no trouble. A month later she entered 
the quarterly full-speed race and maintained her previ- 
ous position as the fast boat. 

The American young 
Americans who serve their country in the Navy rise to 


public never hears how the 
uny situation, and perform unexpected duties quietly 
duties 


which, in wartime, would attract the attention of every 


and etticiently without thanks or commendation 


one in the United States and win for them the thanks 


of their fellow countrymen. 


A Railway in Iceland 
Iceland are of the 
primitive description; a few 


present methods of travel in 


Ain 
4 most 


in the south, 


carriage roads 


exist with bridges over the rivers, but 


generally throughout the island journeys are made on 


over paths at all, and 
A few years ago the Althing 

funds for 
from the capital, Reykjavik, in an 


bridle-paths or no 
forded 


horseback, 
streams have to be 
voted surveying the 


(national assembly) 


route of a railway 


eusterly direction through a comparatively populous 


and thriving region, and one much frequented by tour- 
ists. Plans are now complete for this line, which will 
run from the capital over the Thingvalla plain to the 
bridge, a about fifty-eight miles. 
rhe estimated cost of construction is $1,000,000. UlIti- 


Olfusa distance of 


mately it is proposed to extend the line to Thorsjaa, 
point, one leading to the 
veysers, and the other to Oerbak. project 
drainage and irrigation 


with two branches from that 
The railway 
has led to ambitious plans of 
along the proposed route, opening up extensive pasture 
and enlarging the important dairy in- 
To the tourist the railway will 


lands already 
dustry of the country 
substitute for the present tedious 


offer an agreeable 


journey by pony to the geysers, Mount Hecla, and other 


points of interest 


Hawker’s Failure to Win the Daily Mail Prize 
H ARRY A. HAWKER, the solitary entrant for the 

Daily Mail prize of $25,000, offered for a flight in 
a hydroaeroplane coast of England and 
north of Dublin on 
1,043 miles of the 


around the 
Seotland, came to grief 15 miles 
27th He had then covered 
At Oban one of the floats of the machine 
Engine trouble brought Hawker 
After crossing the sea to Larne, 


August 
total of 1,540 
had to be 


down off Argylishire 


re} aired. 


further adjustments of the engine consumed an hour 


and a half le ascended again and flew steadily for 
two hours and a quarter, when, curiously enough, the 
slipping of his rubber-soled boot caused him to lose 
control of his machine, so that he plunged into the 


height of fifty feet, near the shore. 
Hawker was only bruised, but his mechanic’s arm was 
broken The machine was It is 
said that the Daily Mail will present £1,000 to Hawker 


in recognition of his brave attempt. 


water from a 


hopelessly wrecked. 


The Current Supplement 

b this week’s issue of our SuppLEMENT Prof. E. L. 
Schwarz contributes an article on new types of vol- 
Iceland.—The production of synthetic tan- 


ning is reported, and may prove of considerable inter- 


canoes in 
est to the leather industry.—E. J. D. Coxe gives us an 
illustrated description of Open Air Coal Mining as car- 


ried out in Pennsylvania.—W. A. Nicholson contributes 


an article on bird calling, which is illustrated with 
pictures of different forms of whistles used to imitate 


birdealls.—The installment of Lieutenant Col- 
onel Kuhn's article “Some Aspects of the Subject of 
Transportation” traffic by John C. 
Parker writes on the industrial use of synchronous mo- 
tors by central stations.—Prof. E. FE. Barnard puts on 
record for future observers the present appearance of 
Charles Kassel contributes an 


second 


deals with water. 


some temporary stars. 
article on Heredity 
quaint, held by 
present regarding the seat of the soul, are reviewed by 
Dr. D. F. Harris.—An 
sources of motor fuel held at the British Motor Trans- 
portation Conference, is reported in this issue, 


The views, ofttimes 
and 


and Genius. 
prominent thinkers of the past 


important discussion on the 
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Patents 


+XPERIENCE has demonstrated that no form of re- 
 Aseahe so fitted the achievement, was so productive of 
advantage to the community and was attended by so few 
disadvantages as the grant to an inventor of a monopoly 
of his invention for a limited time. While many other 
forms of reward have been suggested (such suggestions 
were made at the convention which adopted our na- 
tional constitution), they have nowhere been adopted 
as part of the machinery of society. Everywhere some 
form of exclusive control for a limited time has been 
recognized as the best way of dealing with the matter. 

The encouragement of patent protection does not 
alone stimulate the inventor to intellectual effort; it 
excites to strenuous effort a long line of intermediaries, 
capitalists, investors, business administrators, licensees 
and users who work with or under the patent and whose 
co-operation is vitally necessary that the invention 
may not be confined to a paper description, but may 
actually get into use. 

After all this line of public servants has been re- 
warded, the ultimate consumers get their advantage 
from the invention, even during the term of the patent, 
in the form of less cost, added facilities, increased 
comfort and greater convenience; and their gain, while 
the patent is in force, is undoubtedly in almost every 
ease infinitely greater than that of those who profit 
directly from working under the patent. Of course, 
when the patent expires the invention is free to all. 

Until 1SSS Switzerland had no patent law. It was 
argued that, situated as Switzerland was, in the heart 
of the industrial world, with a docile and intelligent 
population, trained by an admirable system of educa- 
tion, and with the great advantages by way of water- 
power which the country possessed, it could progress 
more rapidly if its citizens were all free to appropriate 
for the national industries the ideas, patented or un- 
patented, of the rest of the world, without the grant of 
any monopoly to individuals in Switzerland itself. This 
policy was, however, found to be short-sighted and ill- 
advised. The Swiss were not encouraged to invent. 
More than that, they were not encouraged to adopt and 
introduce inventions. They did not develop the desire 
to improve. Because they had no patent system, their 
industries did not advance satisfactorily. 

Under the stress of the necessity that inventions 
should be fostered in the community, if industrial pro- 
gress in competition with that in patent-granting coun- 
tries was to be secured, a patent law was adopted in 
ISSS. Since then there have been over fifty thousand 
patents issued in Switzerland and her industrial pro- 
gress has been marked. 

Holland in 1869, before the extraordinary expansion 
of the latter part of the last century had even begun, 
abolished her patent law, undoubtedly influenced by the 
hope that her situation was such as to make it more for 
her interest to take freely the inventions made any- 
where outside of her own boundaries than to attempt to 
develop inventions and the inventive habit among her 
own people. It is significant, however, that she has, 
after trying the experiment for more than a generation, 
recognized its futility and has now again established 
a patent system. 

Inventors Helpless Without Patents. 

Nowhere can it be worth while to invent, unless there 
is opportunity for utilizing inventions if made. If 
every citizen were an Edison, it would not profit him 
to work out new ideas on paper or in a laboratory un- 
less the conditions were such that they could be intro- 
duced into use with the chance of a proper return. The 
inventor therefore is helpless unless he has something 
to offer the manufacturer or the capitalist that will 
justify the latter in paying for rights to the invention. 
An adequate patent system gives to the inventor, who 
as a rule never could himself do anything with his 
invention, something that is tangible and of value, 
which he can transfer, in whole or in part, to the 
business enterprises which alone can make the inven- 
tion of value to the community. Inventors, and busi- 
hess men who develop inventions and introduce them to 
the service of man, to exactly the same degree and for 
the same reason are stimulated by the protection afford- 
ed by a patent, to efforts which they would never other- 
Wise make. Each class would be helpless without the 
other. It is only when both are encouraged and pro- 
tected, as they are by the grant of a patent, that the 
progress of the useful arts is promoted. Even if the 
invention meets a real demand, there is frequently the 
opportunity and occasion for the expenditure of a vast 
amount of money and of the greatest intelligence and 
energy on the part of those who are introducing it into 
use before commercial success can be attained and 


By Frederick P. Fish 


always there is the chance of utter failure. 

Under these circumstances, neither in Switzerland 
or Holland, nor elsewhere, could capital be expected to 
take up and push new inventions under conditions, 
where, if success were achieved, the full benefit of the 
invention would necessarily be immediately shared by 
all competitors. 

In fact, competitors would have a great advantage 
over the manufacturer or the capitalist who bore the 
brunt of the preliminary development. They would 
have borne no part of his burdens and expense, but 
would, without cost, adopt from him the perfected 
thing to which he had devoted so much energy and in 
which he had made such a large investment. They 
would reap where he had sown. Under such condi- 
tions even the most brilliant inventor cannot get the 
help which he must have. 

The effect of a sound patent system is to overcome 
these obstacles to the development of inventions, to 
encourage men to invent who would otherwise have 
very little reason for inventing, and to attract busi- 
ness men to the arduous task of perfecting and intro- 
ducing inventions when otherwise they would be in- 
clined to leave them severely alone. 

Superiority of American Patent System. 

The standards and rules imposed by foreign patent 
laws as to working inventions, and as to the grant of 
compulsory licenses, are and must be purely arbitrary. 
Even if wrong in principle they may operate reason- 
ably well as to some inventions. But in so far as those 
provisions operate they are fatally destructive in many 
cases and no man who is inclined to invent or to pro- 
mote invention can be sure that any particular inven- 
tion will not be one of a class that is necessarily ren- 
dered unprofitable because the law fails to give him a 
free field for effort during the term of the patent. 

After a somewhat careful investigation of the situa- 
tion in foreign countries, I am satisfied that the so-called 
working clauses and compulsory license clauses of for- 
eign patent laws are hostile to the real public interest, 
and that they operate greatly to the discouragement of 
invention and thereby distinctly stand in the way of 
the sound development of the useful arts. I believe 
that the simple provision of the United States patent 
law that after the grant of his patent the patent owner 
shall control the invention absolutely for a short but 
definite term, having no more payments to make and 
no fear of interference from competitors, during the 
term, gives to our people a far greater stimulus to 
invention than does the law of any other country. 

The result is that to-day there are not only a very 
large number of men struggling with inventive prob- 
lems or who are on the lookout for the opportunity 
to invent, but the effort has been systematized to a 
large extent in accordance with the scientific princi- 
ples upon which modern business is carried on. With 
the large enterprises of the country, invention is as 
much a part of the systematic organization of the busi- 
ness as manufacturing or selling. Intelligent men are 
employed to determine the problems of the business 
and to find in what direction improvements should be 
made that there may be extension into new fields, in- 
creased production, greater economy, or an improved 
product. Highly trained engineers and inventors at- 
tack the problems as they are presented and work them 
out in well-equipped laboratories where not only tech- 
nical skill, but thorough scientific investigation, car- 
ried on almost regardless of expense, are applied to 
their solution. Meantime, as always, individuals, even 
the most humble, are inventing or hoping to invent. 
They know that nothing is more likely to advance them 
in wealth and comfort than an invention, the oppor- 
tunity for which is wide-open before them, reward in 
proportion to th® merit of what they may accomplish, 
being almost more certain than in any other field of 
human endeavor. 

Patent System Imperative Under Present Unstable 
Conditions. 

Continued and incessant industrial improvement is 
essential to our well-being. In the practical arts there 
is no such thing as a stable condition that can be re- 
lied upon as permanently satisfactory. Unflagging in- 
vention is required at every stage of progress. 

Up to a recent time our situation in all respects has 
been such as to promote industrial development. We 
have had as a background for it an enormous amount 
of free land which was open to cultivation. This has 
now been practically exhausted. This circumstance 
affects our industrial situation disadvantageously; but 
it had to come. We must use every weapon to neutral- 
ize the loss of this asset. 


and Modern Industrial Conditions 


The Stimulus of Patent Protection 


The prevailing popular sentiment of to-day and the 
new laws and new interpretation of old laws based 
upon that sentiment are such as to require a definite 
readjustment of business and of business methods in 
all their relations. But the process of readjustment 
will surely be one of shock to our industries. They 
will endure, even if they could never have grown to 
their present proportions had the ideas of to-day pre 
vailed fifty years ago. It is, however, clearly a time 
in which we should hold on to any feature of our social 
organization that is right. 

Foreign competition is sure to be more serious every 
year. To-day, except for the artificial protection of 
tariff laws, the whole world, because of improvements 
in transportation facilities due to invention, is in im 
mediate competition. No industry can thrive in any 
country unless that country has peculiar advantages, 
either natural or acquired, so as to be able to preduce 
at such low cost as to meet the competition of other 
countries. The natural advantages of the United 
States are great in some directions, but are by no 
means controlling as to many of the industries. In our 
competition with foreigners we are hampered in many 
ways. In our cost of production we are embarrased by 
the high cost of our labor as compared with other 
countries. We have in the past more than heid our 
own in international competition, partly because we 
have surpassed all other countries in shop and bust- 
ness organization, but chiefly because of our superiority 
as inventors and in the quick and comprehensive adop- 
tion of inventions. If the process of continuous iin- 
provement is checked, we shall lose this advantage and 
there will be no alternative except the destruction of 
some or many of our most important industries or a 
reduction in the wages and standard of living of our 
workmen. 

The opportunity for improvements based upon inven 
tion is in many branches of industry growing less 
every year. There is no longer room for the striking 
advances in agricultural machinery, machinery for mak 
ing fabrics and shoes, electrical and other power appa- 
ratus, machinery employed in the production and work- 
ing of wood and metals and in other great departments 
of industry that there was a few years ago. It may 
almost be said that many of the arts are already de- 
veloped almost to the point of saturation. It is mot so 
easy as it was to find out how they can be improved 
and to improve them. There should be every poasible 
incentive to seek out and to develop an incessant series 
of minor improvements which may in the aggregate af 
ford great possibilities of advancement The tat 
are of a kind that especially requires encouragement, 
for they do not greatly appeal to the imagination and 
the direct returns from anyone of them are not likely 
to be large. They are not often developed as the re 
sult of a happy thought. Close and careful study and 
scientific effort carried on persistently, systematically 
and at great expense is generally required for them. 
Agriculture and the production of food products may 
be revolutionized during the coming century by chemi 
cal inventions. In other fields there is room for many 
great and important improvements, which cannot be 
realized unless our patent system affords the requisite 
encouragement. 

More than ever, when there are causes at work 
which depress enthusiasm and hold back development 

The Oldfield Bill that has been reported by the Com 
mittee on Patents to the House of Representatives at 
Washington is a most serious attack upon our patent 
system. 

Any provisfon in the law preventing the imposition of 
conditions as part of a sale or license of a patented 
article or of the contract authorizing its manufacture 
or use, or any requirement that would impese a penalty 
if the invention was not manufactured, and particular- 
ly any requirement by which under any circumstances 
a license to use the invention could have been acquired 
for the asking by a person or corporation to whom the 
patent owner did not wish to grant a license would 
undoubtedly have checked invention and the develop 
ment of inventions to a marked degree. The testi- 
mony before the Oldfild Committee of those familiar 
with the subject is practically unanimous on this point. 
And yet it is just such an inroad upon the established 
law of the land that characterizes the Oldfield Bill, 

The community as a whole, requires fer its prosper 
ity an adequate patent system. I believe that ours 
is adequate, that it would be a national misfortune 
if it were weakened as proposed by the Oldfield Bill.— 
Address delivered September 2nd, 1913, before the 
American Bar Association, Montreal, Canada, 
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Cutter head of hydraulic dredge, show- 
ing knives. 


St. Lawrence Ship Channel 
Improvements 


Constructing a 35-foot Channel Between 
Montreal and Quebec 


By Harry Chapin Plummer 























Stone lifter raising boulders at Cape 
Charles. 











fe y ting ‘ I of navigation on 
\ e St. Lawrence River closed last 
fa 


the dredging f the ship channel be 


tween the Traverse it the eastern end of 
the Isie d'Oriea below Quebec, and 
Montrea i contracted distance of 220 
mile is half completed, at a total cost 
of « uly S150 O00) As showing the 
determination i which the great task 
is being prosecuted by the Canadian Min 
istry of Marine and Fisheries, it need only 
be cited that, ! ing accomplished the 
open of a 30-foot channel for 60.60 sta 
tu mi of tot mileage of 63.535 be 
tween Montrea nd Cap a la Roche, and 
he «dee f ie Beaujeu and St 
l mas Chupiie pee how Quebec, toa depth 
of fe it extreme low tide, work is 
bedrig ushed upon a \-foot channel, also 
bet wee Montre ind Quebec, a distance 
{ 6.97 mi f which is now completed 
Likewis« » good start has been effected 
upon the wrth channe below Quebec, 
which it has been decided to deepen to 35 
feet at extreme low tide. The south chan 
nel below Quebec has already been deep 
ened to 30 feet and opened to navigation 
I : ISGh1, when the first real attempts 
were begun wupor tine improvement, to 
March 31 of the present year, the sum of 
$14,924.555.51 was expended and the num 
ber of eubie vards dredged totaled TS, 


1 
It is figured that the average load-line 


draught of fifty modern vessels is more 
than thirty feet, and one authority holds 
that there are only two, or at most three, 


norts in the world accessilie to them. One 





of these, of course, is New York. The 
situation of th St. Lawrence ports of 
Montreal, Quebec, and Three Rivers is re 
garded by the Canadian authorities as de 
cidedivy advantageous, even though the 
thirty feet may at no distant time be 
deemed mediocre rhe new improve 


ment, doing away with the probability of 


delay and accident to ocean shipping, must 
greatly advance the position of the three 
ports nd further improvements to the 
St. Lawrence River, to give any reason 
ible depth by dredging, must, as a result 


of the work now progressing, prove to be 


not oniy feasible, but obtainable at much 
maller cost than for many rival ports, 
ind it wil equire virtually a nominal 
ost for maintenance At the present time, 
a tine channel of thirty feet at extreme 
low water, has heen accomplished between 
Montreal and Cap la Roche, while simi 
lar depth is to be had between the latter 
point and Quebec, by taking advantage of 
the tide. It is estimated that the low-tide 
channel will be completed as far east as 
Quebec before the end of another year 
rhe completed channel has a minimum 
width, in the traight portions, of 450 
“ert ind on the curve of from 500 to 
MM) feet. The channel does not afford the 
usual difficulties of canal navigation 
There is ufficient water on the banks to 
minimize induced currents, which, when 


the cross section of the passing ship i» 


large, in proportion to the cross section 
of the channel, render safe steering at 
ordinary speed difficult 

The suecess of the work is in great 
mieasu due to the geographical situa- 

















Stone lifter with grips capable of bringing up 50-ton boulders from the 
river bottom. 

















Shale rock, dredged without the aid of explosives at Cape Charles. 
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Section of discharge pipe, showing ball sprocket spring joint between each 
length of one hundred feet, 


tion of the route, to the physical features 
of the river favorable for improvement, 
to the determination and publie spirit of 
the business men and industrial corpora- 
tions of Montreal, and to the recognition 
by the government of Canada of the na- 
tional character of the project. Yet an- 
other factor which has contributed to sue- 
cess is that the ship channel elevator 
dredges employed in the work, which have 
earned for themselves a wide reputation, 
have all been designed and built at the 
government shipyard at Sorel, on the 
south bank of the St. Lawrence, between 
Montreal and Three Rivers. Their con 
struction has not been competitive, nor 
yet cheap; only the best material has been 
used, and the most careful workmanship. 
The dredges are both massive and strong, 
with a resulting capacity of 6,500,000 
yards per annum, much of which has been 
put to test in exceedingly hard material. 

Because of the fact that the St. Law- 
rence River has its real source in the 
Great Lakes, it is probable that there is 
no river in the world so well adapted for 
improvement. The usual condition of a 
river presents steep slopes at the source, 
which erode the banks and _ transport 
coarse material. This, as the slope be 
comes more gradual, decreases, until at 
the mouth of the stream the water car- 
ries in suspension a fine sediment, which 
deposits to the great detriment of navi- 
gation. Such has been the geological and 
geodetic history, for instance, of the Hud- 
son and the Mississippi. In the St. Law- 
rence the material from most of the 
sources of supply is all deposited in the 
settling basins, the Great Lakes, and from 
there to the ocean the bottom of the river 
is usually hard, so that not only is the 
water clear, but the bed is permanent, 
and except for floods during the ice ac- 
cumulations, the fluctuations in level are 
gradual, and not excessive. 

In the ship channel the material to be 
excavated varies from soft blue clay, into 
which a vole may be planted some six or 
seven feet by hand, to stiff clay, to hard- 
pan as hard as a macadamized road, and 
to shale rock and large boulders. In one 
or two localities coarse sand is found, at 
which points dredging has to some extent 
to be repeated. 

The dredging operations undertaken in 
the course of the improvement do not 
either theoretically or practically lower 
the level of the water. No material is re- 
moved; it is merely taken from one place 
and deposited in another. So long as the 
water supply remains the same, the same 
level may be relied upon. The nature of 
the material composing the bottom of the 
river, although in many places very diffi- 
cult to dredge, is, for the same reason, 
of such a character that a dredge cut, 
once made, is substantially permanent. 

The currents of the St. Lawrence are, 
for a river of such size, not only reason- 
able and regular, but altogether free from 
the usual dangers to navigation resulting 
from freshets.. The winter season, with 
its ice and snow, is the one great draw- 
back to the St. Lawrence. The success- 
ful work accomplished by the ice-breakers 
during the last two years, however, proves 
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that the navigation season may be materially length- 


ened. 

A noteworthy feature of the work is that it has been 
prosecuted in a more or less swift current and without 
interruption to the almost constant navigation trattic 
of the river. The dredges are operated, during the 
132 hours per week, or steadily from midnight 
Only two holidays 
Day—are observed. Stops 
are made only for bad weather, for repairs, for shift- 
ing from one place to another or to allow room for 
Coal is supplied by barges without stop- 

The steady work at a depth of from 32 
which is increasing 


season, 
on Sunday until noon on Saturday. 
—Dominion Day and Labor 


passing craft. 
ping the work. 
to 42 feet in very hard material, 
in its resistance as progress is made toward Quebec, 
and equipment. 
plant 


taxing on the machinery 
constructed 


and is very 
Only a well designed and strongly 
eould stand the strain. A dredge capable of re- 
moving 6,000 yards per day of soft material under- 
goes a relatively greater strain by the dredging of 1,000 
yards of hard-pan, in boulders are embedded. 
A notable increase in the expenditure for operations 


which 


of late years has been due to the advanced cost of sup- 
plies and repairs, wage raises and the greater cost of 
dredging in hard bottom. 

About four hundred men are employed in connection 
with the dredging all of whom are sailors, 
born and brought up at Sorel or at some of the parishes 
bordering on the river. Most of them have been 
trained to the service from boyhood. The senior cap- 
tain of the fleet is credited with the statement that he 


operations, 


has never earned a cent in any other service. This 
training of the labor employed has undoubtedly been 


a factor in the orderly and successful accomplishment 


which necessitates frequent raising and lowering of 
the steel bar. This is done by the aid of a winch on 
the scow, the steam for which is obtained from the 
steamer by means of a flexible steam hose. 

“If an obstruction is found while testing, its position 
is fixed by simultaneous sextant angles taken by two 
engineers who stand on the bridge of the scow over the 
suspended roller. These angles are plotted on a chart 
with a station pointer, so that when the sweeping is 
finished in one locality, the positions of obstructions, if 
any, are located and shown on the chart. It is then 
an easy matter to have these removed by a dredge or 
stone-lifter, as the case may be. 

“The extent of this work may be inferred from the 
fact that where the channel is 300 feet wide, eight 
lines are required to be run, and where the channel! is 
wider, it takes from eleven to fifteen lines, and up to 
22 on the curves. 

“At the beginning of the season it is usual to run 
four lines of testing from Montreal to Batiscan through 
the dredged channel, and afterward the channel is 
tested more thoroughly. The work below Batiscan, in- 
cluding Cap Aa la Roche, where the current is strong, 
and the weather frequently stormy, is usually postponed 
until about mid-summer. Before the work 
Quebec was commenced, one sweeping plant was sufli- 
cient, but at present two outfits are kept busy covering 
the ground required to be tested.” 


Danger from Fire in Steel Shavings 
ACTORIES and machine shops which produce large 
quantities of steel shavings from their lathes may 

take heed from a recently taught at a large 
dynamo factory in Plainfield, N. J. In the yard of this 


below 


lesson 


of motor vehicle operated by steam. The turbine is 
located under the body of the car. It runs at a normal 
speed of from 3,000 to 4,000 revolutions per 
is geared by means of a herring-bone gear set to the 
hydraulic transmission which runs at about 600 revo- 
lutions per minute. : 

The car is of the single truck type, having only four 
wheels and all four of these are used for transmitting 
That is, power is transmitted from the oll 
pump to the two axles through two oil motors. The 
turbine will develop more than 25 brake horse-power, 
which is considered high for this type and size of 
engine. 

Since no oil is introduced in the water which passes 


minute, and 


power. 


to the turbine as steam, it may be used over and over. 
In order to accomplish this the exhaust steam will be 
conducted through a pipes 
located on the top of the car. 
densed in these pipes and will then 
voir from whence it may be introduced into the boiler 
when the water line falls below normal. 

The car will be lighted by means of Blau gas, 
will also be employed for vaporizing the fuel under the 
boiler. In cold weather it is proposed to heat the car 
by means of surplus steam from the boiler. The 
hydraulic transmission is the same as that 
one make of motor truck, and is employed in this case 
in preference to the spur gear speed change. 


series of covered copper 
The steam will be con- 


return to a reser- 


which 


used on 


A Giant Aeroplane 
HE St. Petersburg correspondent of the Parisian 
sporting journal Aero telegraphs to his paper that 
Igor Sikorsky, a student at the technical high schoo! of 
St. Petersburg, has built what is probably the biggest 


of the task, which requires extraordinary care and factory the steel chips are piled up until there is a aeroplane which has thus far appeared. Sikorsky’s ma 
skill and indomitable patience, the machinery being sufficient quantity to make a carload. chine is a biplane, the upper surface of which is sume- 
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Map and profile showing St. Lawrence ship channel improvements. 


forced to the utmost, and passing vessels having con- 
stantly to be watched for. 

As a portion of the channel is finished, it is thor- 
oughly swept with the testing-scow, and if it is proved 
clear it is immediately opened for navigation. The 
problem of thoroughly sweeping the channel is one of 
great importance and difficulty, good 
weather conditions essential. YV. 
F. W. Forneret, the superintending engineer in charge 
of the project, with headquarters at Ottawa, thus de- 
scribed this work for the ScIENTIFIC 
AMERICAN : 

“Although, with the exception of some minor shoals 
at Champlain, there is practically no filling in, and 
although, since the commencement of the ship channel 
project no actual boulders have been known to be car- 
ried into the dredge such conditions being 
possible, it has decided that once a year the 
dredged and shallow channels shall be swept. A twin- 
screw steamer and a testing-scow make up a sweeping 
Plant. When this is in operation the bow of the steam- 
er fits into a ‘\ 
ing scow, 


considerable 


being an absolute 


feature of the 


channel, 


been 


” shaped groove in the stern of the test- 
which is securely fastened to the steamer by 
means of strong wire ropes, one on either side, so that 
the scow is propelled and steered by the steamer. 

“A steel roller, 40 feet long by one foot in diameter 
and weighing about two and a half tons, is suspended 
under the scow to the required depth, and this sweeps 
the channel against the current, running a sufficient 
humber of parallel lines to overlap each other, so as 
to cover the whole ground. 

“Foggy or smoky weather, due to forest fires, will 
interrupt the work, because the shore marks cannot be 
seen for guidance in running the parallel lines. The 
work has to be stopped also during rough weather. As 
the work of testing is always done in the channel, a 
great deal of difficulty and interruption is caused by 
passing vessels. 


“In tidal water the depth is constantly chaaging, 


While a large pile of these chips was waiting for 
a car to take it away workmen set fire to some rub- 
bish near by. This heated the steel and soon there 
was plainly visible a column of smoke issuing from 
the pile. A one-inch stream of water was played on 
the steel for several hours without having any effect 
other than to produce a small but lively voleano caused 
by steam from the water. Then the city fire depart- 
ment was called and after a heavy stream of water was 
played upon the steel it was thought to be extinguished. 

However, the next morning the pile was smoking and 
flaming as vigorously as before and it was necessary to 
rake the shavings apart before the flames could be 
subdued. Since all steel chips from this factory are 
put through a centrifugal oil separator on coming from 
the machines, oil was not the cause of the spontaneous 
combustion. The fire was obviously started on account 
of oxidation taking place faster than the resulting heat 
could be conducted away from the steel which was very 
finely divided, and when the chips became heated from 
an outside source the phenomenon of combustion actu- 
ally took place. 


Steam Turbine Street Cars for Long Island 
COMPANY has just been organized in New York 
city to operate an entirely new kind of street car 

line at Great Neck, L. I. Although the cars will run 
on rails and will have every appearance of an ordinary 
electric car, they will be independent units operating 
without overhead wires, third rails or central 
station. 

The source of locomotion, which is the most interest- 
ing feature of this new medium of interurban travel, 
is a steam turbine supplied with steam from a flash 
boiler, the turbine operating a hydraulic speed trans- 
mission and two oil motors connected with the two 
axles. The flash boiler is located on one side of one 
platform and is heated by means of either kerosene 
or gas oil instead of gasoline as in the ordinary type 


power 


what larger than the lower. The span of the biplane 
is 27 meters, and its total lifting surface is 130 square 
meters. The weight of the machine is 3,000 kilo- 
grammes. The lifting 
capacity. Besides ten passengers it is designed to carry 
provisions, 
of 800 kilogrammes. 
plant is huge. Four engines, 
and each driving a screw propeller 
machine. The fuselage is of wood and is shaped te 
form an observation cabin, a spacious pilot house with 
glass windows for two pilots, a rather large cabin for 
passengers, stores, tools, a corridor, and finally 
cabin in which a couch is actually to be found for 
those who wish to sleep. 

It is said that on August 2 the machine 
made a flight with seven passengers of 90 kilometers 
lasting not quite two hours at an altitude of 500 meters 
during which the pilots took turns in the pilot 
were in a city 


aeroplane has an enormous 
fuel for 20 hours and a miscellaneous load 
As might be expected, the power 
each of 100 horse-power 
are mounted in the 


another 


actually 


house 
and passengers walked about as if they 
apartment. 
made in cutting out two motors in flight and running 
the machine with the remaining set of two. 


Experiments are also said to have been 


Naturally these accounts of the machine’s perform 
ances are received with considerable increduilty in 


France. To be sure, the aero-taxicab of Henri Deutsch 
de la Meurthe gave a good account of itself in France, 
but French aeroplane designers wonder how equilibrium 
could be maintained with passengers moving to and fro 
in spacious cabins. 
than twenty-five miles an hour, seems suspiciously low 
for sustentation. Further details will certainly be 
looked for with much interest. 


Standard Time in Eritrea.—The Italian 
Eritrea has just adopted standard time of the meridian 
of 45 degrees east of Greenwich. Its time will thus be 
an hour in advance of that in us¢ Egypt, Portugese 
East Africa and South Africa, 


Moreover the speed obtained, less 
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The Cape Cod Canal 


Saving Seventy Miles of Distance and Three Days of Time in Carrying 25,000,000 Tons of Freight 








~*~ 
PLYMOL THOS CAPE COD BAY 


when ae - —_ ge 
- _(N. 
MEAN LOW WATER ao 
err rw j n 
= Ph salad — | CANAL 
i . ~ . e moss SECTIOM 


2 f 


— 














— = — ———E APPROACH 
CHANNEL 





















TUE curved aru Cape Cod witl 

i its curieu fis! ‘ termination it 

} eet I ms su iremiat 

ble fe Ne England « t 

i i f giaci vil It i formed f - 

I thie ile mit { ilder ind = clay ha i ANTUCHET 
brought down ft i I rador and Maine WOODS MOLE SOUND ” ne ~ 
mad upon the ul ratum thu formed _ , pe 
the join retion f the waves and wind athe 

of the sea, det ited the ind, which in 

invers Of Variou thicknesses and in pie 

turesque Contours, form uch a pleasing 7 

feature in tl dseny} f Cape Cod. hi Map showing the location of the Cape Cod Canal, and sections of the canal prism 
closed and eltered | the wide-curving 

promontory i Cape Cod Bay Where 
Cape Cod joi the mainland, at what 

might be called its ulder, there ji 1 

narrowing down of the width from shore 
to she miti I lista from Ba 
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mainiand and the southeasterly extension 
of Cape Cod, which itter ives the same 


protection te Bu ira Bay that Cape Cod 
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narrow stretch joining Cape Cod to the 

mainiand ha 1 surface elevation of only 

2) feet above high water It is composed ———$——— 

a ee ee Entrance to the canal from Cape Cod Bay, showing the granite sea wall. 








looking toward Buzzard’s Bay. 


mixture of boulders. <A glance at the map 
will show that the shipping which passes 
from Boston to New York and southern 
ports, or vice versa, whether it steams or 
sails through Long Island Sound, or by 
the route outside of Long Island, at pres- 
sent has to pass through Nantucket Sound 
and around Cape Cod. Centuries of navi- 
gation have shown that the shoals of the 
Sound and the lee shore of Cape Cod 
render the route difficult and dangerous, 
the former because of the frequent fogs 
obscuring the lightships and lighthouses 
which are necessary to safe navigation, 
and the latter because of the dangers of 
the reefs and the lee shore of Cape Cod, 
upon which the Atlantic gales beat with 


great fury, particularly during the win 


ter months. 


The difficulties are aggravated by the 


fact that the larger proportion of the 25,- 


OO0O,000 tons of freight which annually 


uses this outside route is czrried in sail 


ing ships and in tows, both of which are 
particularly exposed to the dangers of 


navigation above referred to. 


In view of these facts, students of the 
problem will see at once that, if the eight- 
mile strip of land between the head of 
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The rolling-lift railroad bridge spanning the canal near the Buzzard’s Bay This shows how a river was dammed to enable the steam shovels to work in 
entrance. the dry. 


























The majority of the excavation has been done by hydraulic dredges of 4,000- This breakwater, 3,000 yards long, built of large granite blocks, protects the 
yard capacity per day, Cape Cod Bay entrance, 
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Buzzard’s Bay and Barnstable Bay on Cod Bay were 
eut through and a deep-water channel formed, this 
shipping would not only avoid the dangers of naviga- 
tion above referred to, but it would make the trip to 
Boston and other eastern ports with a very consider- 
able saving of time and distance. 

The agitation for the construction of Cape Cod Canai 
is as old as the nation itself; and we are ali familiar 
the story of Miles Standish, who, on September 
sailed his boat up the Seusset River and 


with 
2nd, 1627, 
met DeRessiers who in response to an urgent call, had 
been sent from New Amsterdam, by way of Buzzard’s 
Bay to the rescue of the sorely oppressed colony. Later 
an examination and survey were ordered by the High 
Court of the colony. As far back as 1776, George 
Washington himself recognized the military value of 
this route: and when he found it impossible to send 
his troops to New York by water because of the S-mile 
parrier, he said “the interior barrier should be cut in 
order to give greater security to navigation and against 
the enemy.” 

We have before us a chronological history of the 
Cape Cod Canal movement, which shows how company 
after company was formed to cut the canal, several 
acts of Congress being passed to assist in the enter- 
prise. Finally, Mr. August Belmont, convinced that 
the canal could be made financially profitable, 


piers is less at Manchester than the 150 feet on the 
Cape Cod Canal. Furthermore, there are three pass- 
ing points where the bottom is 200 feet wide; at the 
eastern end the width is 300 feet for nearly a mile and 
the approach in Buzzard’s Bay has a width of 250 feet. 

The completed canal will be illuminated throughout on 
the street-lighting plan, and it will contain the various 
aids to navigation, these being of the most modern type. 
Navigation will be easy; for it is well understood 
abroad, where canal navigation is common, that steam- 
ing through a lighted and comparatively narrow chan 
nel, where the banks are well defined, is safer than 
steaming from one bright lighthouse to the next through 
uncertain intervening shoals. This it has been abund 
antly and very bitterly proved by our own coast pilots 
especially in passing around Pollock Rip. 

The opening of the canal will offer an alternative 
route, the advantages of which over the old outside 
The average delay per round trip 
which 


route are manifest. 
per annum for barges in tow and schooners, 
now take the Vineyard route, is from three to four 
days; and this means a loss in money of ten cents per 
ton on the seven million tons of coal and lumber car 
ried by tow and sailing craft. Although this $700,000 
expense is due in part to the delays at terminals, it 
is a fact that the barges to-day average only one 


in the system of intra-coastal canals which forms the 
subject of another article appearing on this page. 


Intra-coastal Canal System for the Atlantic 
Seaboard 


_ present widespread movement in favor of the 
construction of a system of intra-coastal canals be 
tween Boston, Mass., and Beaufort, N. C., 
strong support in the form of a recommendation to 


boca 
has received 


Congress, made this month by Brigadier General Bixby, 
Chief of Engineers of the Army, in favor of the con 
struction of the canal by the Federal Government 

The arguments in favor of putting through this great 
work are based upon the favorable physical conditions 
ulong the proposed route, the advantages that would be 
derived by our coastwise traffic, and the naval and 
military value of a chain of interior canals in time of 
war. 

If a study is made of the several maps which ac 
company this article, showing the Atlantic Coast Line 
from Boston to Beaufort, it will be seen at once that 
its configuration is such as to invite the construction 
of the interconnecting canals. Cape Cod Bay, Long 
Island Sound, New York Bay, the Delaware River, and 
the long reaches of Chesapeake Bay, Albemarle Sound 
and Pamlico Sound, already afford several 
hundred miles of protected waterway, far re 





and moved not a little by the sentimental con 

sideration that the canal wouid be built in the 

district from which his ancestors had come 

decided to finance the undertaking. \ 
The canal is being built at sea level; its 
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moved from the coust line, which, if connected 
by canals, would afford a continuous tnterior 
route, protected alike against the shoals and 


heavy gales of the Atlantic, and against at 


length from shore to shore is eight miles; the paovioence CANALS en) tacks by the ships of a hostile navy 
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18 miles, and the depth throughout the canal E al pr - Pe work on the part of the various commercial in 
for the present is 25 feet. The width of the My - terests, shipping and otherwise, Congress 


bottom of the approaches in either bay is 200 
feet, and the width of the bottom of the pass 
ing places in the canal is 250 and 300 feet. A 
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authorized the army engineers to make sur 


oP veys and estimates to determine the feasibil 


ity of the scheme, considered as an engineer 
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turn in the channel has a radius of 7,640 feet ; gle: 5, . vantages of the canal in the event of war, 
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to chore / & the conditions, present and future. 

From what we have said of the physical CHESAPEAKE ANO It should be mentioned here that the report 
characteristics of the strip of land through | oe of General Bixby concerns only a portion of 
which the Cape Cod Canal is being cut, it will = oan the vast scheme which has been proposed for 
readily be understood that the enterprise pre i Boston’ building a continuous line of canals from Bos 
sents no features of serious difficulty, judged ; i 4 ton, Mass., entirely around the Atlantic anc 
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slopes and the banks of the finished canal ' ‘ x be a matter of the far future 
are such that no erosion or washing away of f 7 : . Great credit is to be given to the Atianthk 
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the banks needs be anticipated. Most of the i S Deeper Waterways Association, to whose or 
excavation has been done by means of hydrau- < ganized efforts was due the provision made by 
lic dredges. The dredging plant includes two - BOSTON the United States Congress in the River and 
of the largest machines of this type in the “Moy, as Harbors Act of March 3rd, 1905, for a survey 
world, each of which is removing over 4,000 a TO by the Engineers Corps of the United States 
cubic yards per day from the canal. In one Zz Xe Army, “for the construction of a continuous 
respect only have the estimates of the time . BEAUFO RT waterway, inland where practicable. from 
of completion been upset, and this delay has WATERWAY er Boston, Mass. to Beaufort, N. C., for the 
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tion. The system of intra-coastal canals, for which Congress is «sked to or military purposes.” The present recom 


The work of the hydraulic dredges has been 
supplemented by steam shovels, and the con 
tractors have got such a good grip on the work that on 
August Ist, 1913, there remained only 4,500,000 cubic 
yards of excavation to be done. During June and 
July of this year, material has been taken out at the 
rate of 400,000 cubic yards per month, and it is ex- 
pected that this rate of progress will be increased until 
the winter necessitates some slowing down. If all goes 
fairly well, it is expected that the excavation will be 
completed by July 1st, 1914. The detail finishing up 
which must be done before the canal is thrown open 
for operation will be completed by the following No- 
vember. The dredging of the four-mile approach in 
the navigable waters of Buzzard’s Bay is done and 
the breakwater at the eastern end in Barnstable Bay 
which contains about 400,000 tons of granite is prac- 
tically completed. 

The importance of the Cape Cod Canal as an engi- 
neering structure is seen when we compare it with 
other completed canals. Although the depth for 
the present will be 25 feet, it is intended ultimately 
to dredge the prism throughout to 30 feet. The 
canal is greater therefore in its cross-section than the 
original Suez or the present Manchester Canal. The 
commerce of the world navigates through the former 
and through the Manchester Canal steamers drawing 15 
feet pass one another. The clearance between bridge 


make appropriations. 


round trip per month between the Chesapeake and 
Massachusetts. The new canal will have sufficient 
depth to accommodate this traffic and all craft drawing 
up to 23 feet—a margin which covers all but six of the 
vessels at present engaged in the coastwise trade. 

Regarding the advantages of navigation, we are in- 
formed by Commodore J. W. Miller that vessels run 
out of the southerly rains and mist region as they pass 
New Bedford, and that, as a rule, they carry clear 
weather and a smooth sea all the way to Boston; while 
Government statistics show that there is 50 per cent 
less fog at Plymouth than at Pollock Rip. Only two 
northeasters blowing over 40 miles an hour have oc 
curred at Sandwich during the past 18 months. Hence 
the run from the breakwater at the Barnstable Bay 
entrance to Boston is far safer than skirting the lee 
shore off the Cape. 

Of the military advantages of the canal it is scarcely 
Its present draft of 25 feet will 
for a 


necessary to speak. 
be ample for the smaller cruisers of the navy, 
large part of the auxiliary ships, and for the whole of 
the torpedo and submarine fleet. Should the United 
States Government take over the canal and increase 
the depth to 35 feet, it would then be of sufficient 
capacity to accommodate the largest battleships of 
the navy—in which case it would form an important link 


mendations of General Bixby are based on the 

report of the Special Beard of Five Army En 
gineers, which, acting under the River and Harbor Act, 
us mentioned above, was engaged for several years sur 
veying the route, and presented a report thereon ts 
Congress last year. At that time Congress appropriat 
ed funds for the purchase of the Albemarle and Chesa 
peake Canal and the commencement of construction of 
the section from Norfolk to Beaufort. 

The first stretch of the original proposed 25-foot 
waterway is that between Boston and Narragansett 
Bay. Estimates made by the Army Engineers showed 
that a canal, 18 feet in depth, via Boston and 
Plymouth would cost $17,500,000, and an alternative 
canal, 25 feet in depth, via Taunton and Hingham, 
would cost $40,000,000. 
the advisability of purchase by the United States of 
the canal which is being constructed by private capita! 
at Cape Cod. Commenting last year on the report of 
the Special Board, the chief engineer agreed with iis 
finding that at the present time there appears to be no 
commercial necessity sufficient to justify the construc 
tion of the canal over either of these inland routes. 
He considered that after the other section of the intra 
coastal waterways has been constructed, and the meas 


The Engineers also considered 


ure of relief to commerce to be afforded by the Cape 
Cod ship canal has been demonstrated, the question of 


(Concluded on page 197.) 





Ae a a ae ae en ee Sm 


— 














186 





SCIENTIFIC AMERICAN 


ee — 


= 


September 6, 1913 














Normal condition of sensitive plant before being 
chloroformed. 
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When the saturated cotton wool is in position the 
glass shade is placed over the plant, and the whole 
is imbedded in hay. 





Can a Plant Feel 


Pain? 


By S. Leonard Bastin 























Same specimen after chloroforming shows no sign 
of feeling a flame. 








is now gener recognized that there is no essen 
” lifferenes between the evidences of life in 
‘ pla i i he anima there has never 
bere ' itisfactory chemical distinction which 
clearly s« te he protoplasm of the two types. One 
can offer no reason why the vital matter in the plant 
should not be capable of performing that which it is 
oe oa mplish in the animal Small wonder then 
that Dr. Fran I> vi ind others should discuss the 
juestion f plant consciousness and seek for signs of 
memory in the vegetable being. Certainly the so-called 
eep u t in the bean, in connection with 
whicl me orate experiments have been carried 
t. ap t that the plant has, to an extent the 
ibility to remember In this case it would appear that 
the faiiing of the light in the evening gives the signal 
for the droopi of the leaflets; it is found however 
that a bean plant which has been kept in the dark for 
few d ‘ tinue to expand and close its leaf 
lets at about the hours of sunset and sunrise As Dr 
Darwin had pointed out, we can certainly feel that the 
plat perha ought to say the protoplasm in 
he cel emembers that movements are carried out 
at certall mn ind these proceed even though the orig 
na timu ! Vanting 
Lnoth ery interesting problem in connection with 
vegetable life is embodied in the question Can a plant 
‘ j Now, although pain is a word with a defin 
ite meaning to human beings, it probably has a very 
vide application in injury which would cause a man 
the most acute agony will bring only a small discomfort 


te a jelly fish; in the same way the word pain, when 
used in connection with a plant, can scarcely involve 
suffering in the sense in which the term is generally 


Nevertheless s small doubt that 


employed there 
plants do feel pain to the extent of making them show 
real signs of discomfort. A few months ago the write 
had the opportunity of witnessing some very interest 
ing experiments with a sensitive plant to demonstrate 
the extent to which the specimen might be said to feel 
pain 

The example chosen was a young and vigorous plant 


of Mimosa pudice. Of course the degree of sensitive 
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The sensitive plant undergoing the chloroform 
treatment. 
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Leaves of a vigorous sensitive plant spread in nor- 
mal condition before the application of a flame 
which touched for a portion of a second the tip of 
one of the leaflets. 
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In the operation of chloroforming the sensitive 
plant, the liquid is poured on a piece of cotton wool, 
which is placed near the stalk. 


ness is at its height when the leaves are in the most 
actively growing condition. The foliage was extremely 
responsive to cold air and the slightest touch, closing 
its leaflets and dropping its stalks with great prompti- 
tude It was decided to try the influence of a flame 
upon the sensitive leaf. A piece of wadding saturated 
with spirit was set alight, and the flame was passed 
rapidly under a well-developed leaf. The organ could 
not have received more than a whiff of hot air, yet it 
gave very clear signs by the movements of its leaflets 
that a sensation, which we may call discomfort, had 
been produced. In the next experiment the flame was 
allowed for a fraction of a second to touch the tip of 
one of the leaflets. The outcome was astonishing; the 
whole leaf shrank as if it had experienced the most 
ucute pain. 

It was now decided to administer an anesthetic to 
the sensitive plant. For a long time it has been known 
that the mimosas are markedly affected by the vapors 
of chloroform and ether. The method of administering 
the amesthetic is on the following lines. The pot in 


which the plant is growing is buried in hay or some 
such substance. <A large glass shade is then procured, 
which can be placed over the specimen. A good-sized 
piece of wadding is well soaked with the chloroform, 
or whatever the anwsthetic may be; this is placed by the 


plant, and the whole is enveloped in the shade. After 


“an interval of half an hour it is to be noticed that the 


foliage of the sensitive plant begins to droop. The 
leaflets gradually close together, and finally the whole 
plant passes into a sleeping condition, even more pro- 
found than that which normally occurs when the light 
begins to fall. That the sensitive plant is “unconscious” 
there is the very best reason for believing, seeing that 
it quite fails to respond to any touch. A more severe 
test still was the placing of the lighted wadding under 
one of the leaves. Here again it was evident that the 
ability to feel was quite in a state of suspension, just 
as completely as when an individual is under the influ- 
ence of an anesthetic. 

There is little doubt that, before long, we shall have 
yet further to revise our views concerning the sensa- 
tions of plants. Of course for some time it has been 
recognized, for instance, that vegetable tissue is capable 
It has 
always been argued that plants could not feel pain or 
The modern 


of a response to the stimuli of light and heat. 


discomfort because they have no nerves. 
physiologist asks himself the question, what are nerves? 
modified and highly 
specialized protoplasm. We have seen that the life 


To this there is only one answer 


basis is practically the same in both plant and animal, 
and there is no reason why the protoplasm in the plant 
should not be able to act as a rudimentary nervous 
system. As we now know the protoplasm is not con- 
fined to the cells of the plant; tiny strands of the living 
matter are able to pass through the walls, and thus 
keep up some sort of communication throughout the 
entire plant. These threads of protoplasm have often 
been spoken of as the nerves of the plant. This they 
are most decidedly, not in the ordinary sense of the 
word. There is strong reason for believing that in 
some ways they carry out the functions which are 
usually performed by a nervous system. 

















A piece of cotton-wool soaked in methylated spirit 
is ignited and held for a second under the leaf of 
the sensitive plant. The leaf at once closes. 
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The Heavens in September 


The International Union for Solar Research and the Astronomische Gesellschaft 


T would probably be a very good index of the degree 

of anyone’s acquaintance with men of science if we 
could know what image was called up in his mind by 
the mention of an international scientific congress; and 
therefore it will hardly be necessary to tell the readers 
of the ScrentTiric AMERICAN that such meetings are 
among the most enjoyable experiences—quite apart 
from matters of professional interest—that fall to the 
lot of their members. 

The writer is on his way home from two such gath- 
erings, the meeting of the International Union for Solar 
Research, at Bonn, and that .of the Astronomische 
Gesellschaft, at Hamburg, immediately afterward. 

The first of these was thoroughly cosmopolitan. Of 
the nearly ninety astronomers who attended the con- 
ference, scarcely one third were Germans. The Eng- 
lish-speaking delegates—divided almost equally between 
the two sides of the Atlantic—made up another third of 
the number. Of the remaining thirty, twelve were 
Frenchmen, five Russian, and the rest represented 
almost every other nation of Western Europe—lItaly, 
Austria, Holland, Belgium, Spain, Den- 
mark, Norway, and Finland. 

In a body ef such varied membership 
the proceedings necessarily take on a poly- 
glot nature. English, French, and Ger- 
man are equally the official languages of 
the Union, and all business notices and 
formal motions are announced successive- 
ly in all three; while, during the discus- 
sions, speeches in one language may be 
answered in another, with almost bewild- 
ering rapidity 

The regular proceedings of the Solar 
Union differ from those of many similar 
societies in that no formal papers are pre- 
sented, though informal accounts of work 
done by individual members are sometimes 
given, The principal work of the organi 
zation is done in the sessions of the 
numerous committees, which deal, for ex 
ample, with such subjects as the establish 
ment of an accurate and uniform scale of 
standard wave-lengths of reference lines 
for spectroscopic measurements with the 
study of the Sun’s rotation by spectro- 
scopic methods; with the measurement 
of the Sun’s radiation of heat; with the 
spectra of Sun-spots; and with the classi- 
fication of the spectra of the stars. These 
committees, which may have as many as 
ten or fifteen members, usually include 
all, or almost all, of the principal workers 
in their especial field, and their recom- 
mendations therefore come with an au- ? 


At 10 o'clock : Sept. 21. 


thority which usually secures for them 
unanimous acceptance 

The results of such committee work are 
rarely at all spectacular in character; 
but they save great expenditures of time and energy 
on the part of astronomical workers. For example, the 
committee on standard wave lengths were able to re- 
port at Bonn to the effect that the measurements of 
various observers in different countries gave results 
for the wave-lengths of the standard lines which agreed 
with one another, on the average, to within one part 
in two or three millions; so that a trustworthy and 
exceedingly accurate basis for future spectroscopic 
measurements is now in sight. On the other hand, the 
committee on the Solar Rotation announced that the 
comparison of the results obtained at different observa- 
tories showed certain small but “systematic” differences 
in the measured rate of the Sun’s rotation—that is, it 


is found to be more rapid by some observers than by 
others, by an amount which, though very small, consid- 
erably exceeds the still smaller discordances between 
the results of measurements of different plates taken at 
the same observatory. In such a case as this, the cause 
of the differences must be found, and, if possible, re- 
moved. By exchanging plates already measured at one 
observatory, between Ottawa and Mount Wilson, and 
Temeasuring them at the other, it was found that these 
differences arise, not from the instruments with which 
the plates are taken, but in the measurement of the 
smal! displacements of the lines shown on the plates. 
It seems that in spite of all precautions one observer 
may measure the amount of this displacement greater 
or less—by an almost infinitesimal quantity—than an- 
other observer does 

The investigations are still in progress, and there is 
every reason to hope that these differences—already ex- 


At 11 o'clock : Sept. 6 
At 10% o'clock 


By Henry Norris Russell, Ph.D. 


exceedingly small—may be brought to the vanishing 
point by suitable methods of observation. Meanwhile, 
the attention of observers is to be concentrated on the 
detection and removal of these small errors, leaving, 
until the time when they have been conquered, the 
study of such fine points as a possible difference in 
the rate of rotation of the Sun when measured by 
means of the lines of hydrogen, of iron, or of the heav- 
ier elements. This may seem an unsatisfactory sort of 
report at first sight; but it is far better to know that 
small errors exist, and to be on the track of their cause 
and remedy than to be going on accumulating with 
great pains and labor results which are influenced by 
these errors; and without the general co-operation of 
all observers they might have remained undetected for 


some time longer. 

The committee in the classification of stellar spectra 
affords still another example of the advantages of co 
operation. Up to the time of its appointment, there 
were three or four quite different methods of describing 
the spectra of the stars, all more or less in use. At 





At 9 o'clock 


Sept 


At 9% o'clock : September 29. 


NIGHT SKY: SEPTEMBER AND OCTOBER. 


the first meeting of the committee, it was found to be 
the unanimous opinion of its members that the system 
of classification developed at Harvard was the best in 
existence, and should be adopted pending the construc- 
tion of a perfected system, which must still be some 
years in the future. Correspondence with other astron- 
omers brought out an almost unanimous agreement on 
this matter, and the recommendation of the committee 
Was unanimously adopted by the Solar Union. In 
future, therefore, all astronomers, when discussing stel- 
lar spectra, will (so to speak) be talking the same 
language, and much confusion will be avoided. 

The Astronomische Gessellschaft, though numbering 
upon its rolls astronomers of almost every nationality, 
is predominantly German in membership, and its pro- 
ceedings are conducted in German. Here, too, there 
were committee reports, dealing largely with the re- 
sults of organized work among German astronomers, 
but there were also many formal papers, ranging over 
the whole field of theoretical and practical astronomy. 

As examples of the excellent work which is being 
done may be mentioned a paper by Dr. Rosenberg of 
Liibingen, who has developed a new photometer, based 
upon the photo-electric effect (the emission of negative 
electrons from a metal surface under the action of 
light). Using a surface of potassium in vacuo he has 
succeeded in getting results which surpass in precision 
those of all previous instruments, even the selenium 
photometer with which Prof. Stebbins has had such 
success. 

Again, Prof. Hayn gave an account of a study of the 
shape of the Moon’s limb, in which, by measuring upon 


At 8% o'clock : Oct. 15. 
At 8 o'clock : Oct. 22. 


a long series of lunar photographs, the distances of 
many points of the edge from the center he has been 
able to construct a contour map of that region of the 
Moon's surface which forms its apparent edge under 
the varying angles of libration. This is not simply of 
interest in itself, but will be of great value in the reduce 
tion of lunar observations. Suppose, for example, that 
an observer watches the occultation of a star behind 
the Meon, and records the exact instant of its disap 
pearance. Such observations, if the Moon were perfectly 
round, would give us a very accurate determination of 
its position in the sky at the moment of observation 
The irregularities of her surface, however, introduc 
serious errors. If the star happens to ge behind a 
mountain on the Moon's edge, it will obviously disap- 
pear sooner than if the surface were leveled off; if it 
strikes a deep valley, it will remain in sight longer 
By reference to Dr. Hayn’s map the computer can deter- 
mine whether either of these things happened, and 
allow for the resulting error, so obtaining much more 
accurate results. The scientific side of these meetings 

important and interesting as it was—can 
hardly occupy a larger place in the mem 
ory of the delegates than the personal 
element. Public and private hospitality 
chtful 


nature. Three great German cities 





was of the most generous and deli 


Bour, Cologne, and Hamburg—entertained 
the astronomers right royally and our 
scientific hosts at the various observa 
tories left us under an equal debt of kind 
ness. And these festivities had more of 
meaning in them than the ordinary public 
banquet. One note was heard again and 
again in the addresses of welcome, and in 
the responses (which, taken together, rep 
resented six or seven different languages), 
that of international good-will. in such 
a gathering, where personal friendships 
add to the common bond of scientific in 
terest, differences of nation, race, and 
creed drop out of sight; and we may hope 
that they contribute their share, net only 
to the advancement of human knowledge, 
but to that of human brotherhood as well 


The Heavens. 


A glance at our map m what we 
may see in the il Th eat 
square of Pegasus ts high in 
east. Below it is the large but fatut 


stellation Pisces, and the still larger, but 
more conspicuous form of Cetus ro the 
Oct. 7 right, low in the southern sky, is Fomal 
haut, which, though distinctly fainter than 






the standard first-magnitude star, is very 
conspicuous on account of its isolation 

Aquarius, above it, and Capricornus, to 

the westward, are dull constellations. 

The far southern group of the Crane (Grus), whieh 

may now be seen below Fomalhaut on a clear night, 

would be conspicuous if viewed from a lower latitude 

In the southwest, along the Milky Way, is a far finer 
region, Sagittarius (now brightened by the presence of 
Jupiter) is low on the horizon. Above it. all the way 
to Aquila, extend the great star-clouds of the finest 
part of the Galaxy Way. Still higher, west eof the 
zenith, are Cygnus and Lyra. Hercules and Corona 
Boreales are below the latter, and Ophinchus and 
Bodtes are setting. The Great Bear is low on the north 
ern horizon, with the Dragon and the Little Bear above 
it. Auriga is rising in the northeast, and Perseus and 
Auriga are above him in the Milky Way. Andromeda 
and Aries are high in the east, and Taurus is rising 
below them. 

The Planets. 

Mercury is morning star until his conjunction with 
the Sun on the 16th, and evening star afterward; fut 
he is practically invisible except at the very beginni 
of the month, when he can be seen, Just before daw! 
close to the bright star Regulus, which he grentiy ex 
ceeds in brilliancy. Venus is also morning star, in 
Cancer and Leo, rising about 2:20 A. M. on the Ist and 
3:20 on the 30th. On the morning of the 25th she 
very near Regulus, only about fifteen minute from 
him, and the star, bright as it is, will be almost t 
to view in the planet’s rays 


Mars too is nominally a morning star unti! he come 
into quadrature with the Sun on October 2od: but being 
very far north, in Gemini, he rises at 20 BF. M&M. at 


(Concluded on page 194.) 
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The Master Motor of Them All 


What other makers are still striv- 
ing for we give you in the New 
Chalmers “Six.” 

To the best features of the costliest 
cars we have added these crowning 
triumphs: 

Silence at all speeds; silence that lasts. 


Sustained power; even after years 
of use. 


No vibration; comfort and long life. 


Extreme flexibility, without intricate 
gearing. 


These features mean far more than 
the luxury t:ey bring. They mean min- 
imum wear—no waste of power. A car 
that lacks them, may cost you less to 
buy—but it will cost you more to keep. 

When once you know the years of 
extra service these features add, you'll 
wonder how we give them at the price, 
$2175. 

Go ride in this car. Let it tell its own 
story in deeds. It can neither over-rate 
its virtues nor hide its defects. It must 
tell the truth—nothing else. 





Silent At All Speeds 


Many cars that are quiet at ten miles an hour, kick 
up a lot of noise at thirty 

Let us see what the New Chalmers “ Six” will do 
Watch the speedometer; 30—40—50 miles an hour and 
not a murmur from cams nor valves 

We have disearded the common type of noisy little 
wedge-like cams so wide ly used. They knock the 
valves open with a blow and close them with a snap. 
The big oval cams of this motor push open the valves 
and slide them shut with the smoothness of velvet. 

So this ear runs with the silence of a spectre at fifty 
miles an hour or at five Such silence is not generally 
found in a motor car. 


What Silence Tells You 


The silenes of the Chalmers ‘‘Six’’ means more than 
the mere luxury of quiet Listen to its story as we 
skim along, noiseless as silk from a silent loom. 

It telle you that your motor is working with the per- 
fection of a watch—with but minimum wear; that it will 
perform as well after long use as the day you bought it. 

And this silence continues for years. 30,000 miles 
of hard road service, equal to three years of average 
use, left this motor as good as when it started. 

Makers have long been trying to secure silence that 
lasts. We solved the problem first 


$80,000 Extra Cost to Us—An 
Enormous Saving For You 


This motor, like the trained athlete, grows better 
by action. 

The cast iron and nickel steel valves in general use 
today soon begin to show wear. They are soon pitted 
and warped by the blistering heat of the cylinders. 
They fail to shut tight; they waste power; they have 
to be reground often. 

Our valves of Tungsten steel cost us $80,000 extra 
per year. But Tungsten steel is not affected by the 
cylinder heat. Sothere’s no warping—no leaking—no 
power wasted. They almost never need regrinding. 

This means an enormous saving of power to you. 
It means least wear—minimum depreciation. Think 
of the years of extra service this master motor will 
give you. 


Power—Supple as a Fencer’s Wrist 


’ 


The power of our New “ Six”’ is so flexible that you 
can throttle it down on “high” to a creeping gait in 
the crowd; then away swift as a swallow, mounting 
quickly to twenty, thirty, forty miles an hour without 
stress or effort. 
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Six-cylinder motor, T-head type, 4x5% 
—40-65 h. p. All moving parts enclosed. 
Pressure and splash oiling system. Cork 
insert clutch. 

Bosch Magneto. 


Electric Starter—Entz System, built in Chal 
mers shops. 


Non-stallable Motor, 
Full Electric lights. 
132-inch wheel base. 
Molded oval fenders. 





SALIENT FEATURES OF THE 





This is due to our big, roomy valves; they open 
40% wider and shut tighter than common. This gives 
freer passage to the gases. The wondrous flexibility 
of this motor is amazing. You'll find you can do 
nearly everything on “high.”’ It does away with gear 
shifting almost entirely. With this ‘ Six’’ any supple- 
mentary gear mechanism would be useless. The 
motor itself gives a suppleness of power unknown even 
in costlier cars. 


A Non-stallable Motor 


This motor will never go dead in the crowded city 
traffic. The electric starter won't let it. 

Even if the driver should cut off the gas accident- 
ally, the electric starter, which is always on duty, 
keeps the motor running—won't let it stop. 

It prevents stalling under sudden overload. This is 
the greatest feature of safety and convenience put on 
a car in the past five years. 

Steep hills, muddy or sandy roads never worry the 
motor of the New Chalmers “Six.” 


An Electric Starter That 
Never Quits 


The simplest and surest starter ever made. A little 
motor spins the engine to start it. Then it reverses 
itself, becomes a generator and stores up power in the 
battery for electric lighting and future starting pur- 
poses. 


— 


———— 








e 
a 
- . 
. 
Alabama Georgia lowa Maryland Mississippi resentatl 
Birmingham — Birmingham Motor Co. Atlanta—John M. Smith Burlington—Sheagren & Hunt Baltimore—Zell Motor Car Co Brook Haven—Albert A. Lilly Ch ers ep 
Montgomery -Stuart & Berridge Coder seid. ee ry eo Cumberland—Citizens’ Garage Greenwood—E. M. Purcel 
Illinois Jes Moines—lowa Auto & Sup. Vo Vicksburg —Mississippi Electric Co. 
Diesen Bloomington—C. U. Williams @ Co avenger’ Mesws’s Cosemge Wks Massachusetts ‘ . There is a Chalmers 
Phoenix—Phoonix Auto Co Chieago—Chalmers Motor Co. of Il Ft. Dodge Ft. Dodge Auto Co Boston—-Whitten-Gilmore Co. Missouri you. In addition to the 
Decatur— Decatur Auto Garage Sioux City—H. A. Wetmore Lynn—C. E. Whitten Jefferson City—T. G. Burkhardt than 500 ¢ 
California Danville—E. B. Collins Waterloo—Bryant Motor Car Co. See es on ope Geneae, Sanene City Motor Co. of M . there are more di 
- aie —_~ stor Car C , . . . Springfleld—Norcross-Cameron . haimers Motor Co. 0 issour! these 
= = ~ - ~ Mi nd ; “ me mera ev - Lawrenceville Auto Co Kansas Worceste r—Frank H. Kenney Eichevite Chee S. Sands who work through 
n nciseo Pioneer Auto Ce jalesburg idd Seacord & Sor n St. Louis—Park Automobile Go. 
‘ 7 Hutchinson—Taylor Motor Co. > - er . 
a (epee dy ag 4 Topeka Imes-Clark Motor Co Michigan Fg, tie ae Now Jercey . guumine 
olorado Rock Island—Benj. C. Barth Wichita— Wichita Automobile Co. . 00 Uy ood & a. Lakewood—Lakew'd Gar. & Mch. Ole 
c Springs -B her M oO ny . . A Benton Harbor —W. H. Hearn Paddock-Z M. C. Co 
olorado Spr ita ‘ er Motor Co, Quiney—T, C. Nichols Motor Car Co Calumet—Michigan Auto Co. Montana Newark adc > om} ton Por 
Denver -McDuifee Motor ¢ Springfield—O. W. Hatcher Co Kentucky ateals—Dienseditiediane oom New Brunswick—Jno. Weige 
Cat ttsburg—C Cc Magnan Grand Rapids—John Viasblom Bozeman—Nelson & McKay Trenton—John L. Brock gn 
. . exington—C. M. Marshall Co. <al : Globe , 
Connecticut Indiana Louisville—Hite D. Bowman os Donald Mac¥ienie > Nebraska New York Uti 
Middietown--F. 1 nuktins Gar, Co Ft. Wayne—Randall Motor Car Co rr Muskegon—Chas, J. Durheim Hastings—Stitt Motor Car Co. Albany—Albany Garage Company 
New Haven-—W. A. Maynard Co Indianapolis—Conduitt Auto Co New Or! Cuahean ts er Co.0f I perth =e am — ~ Co. Buffalo—Mason B. Hatch, Ine. 
Resvinate: . Pastis lec. © Te : Co ew Orleans—-Chalmers Mot’r Co.of La. m aha—Stewart-Toozer Motor Co. Bi —June Auto Co. 
. as E. A. Perkins E Co — — eg 1 Co Shreveport Bernstein-Smith Auto Co. Minnesota ° ‘ | Ayo Garage Co. th 
District of Columbi mnawane—seerge \. Cine P Duluth—Mutual Auto Co New Ham thaca—Lang Engine & Garage Co. ba 
: District olumbia Terre Haute—Cole Auto Cx Maine Minneapolis—Barclay Auto Co, Keene—0O. L. Blake & Co. Jamestown—Peterman Motor Sales Co. r 
Washington Zell Moter Car Co Lafayette—Fafayette Auto Co. Portland—Maine Motor Car Co. St. Paul—Smith & Heberle Nashua—Pollard Auto Co. Malone—H. D. Thompson & Co. 








_—.—$_ tO ee 





\TIFIC ANBRICAN 


September 6, 











OF THE NEW CHALMERS “SIX” 
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Gasoline Tank and tire carrier on rear— 
clean running boards. 

Left drive and centre control—enter from 
either side. 

36x4'4-inch tires and Continental De- 
mountable rims. Four forward speed 
transmission. 

Underslung rear springs; main leaf of 
vanadium steel. 

Tapered bonnet and stream line, bell 
backed body. 


Chalmers patented doors. 

















Snap Your Fingers at Poor Gasoline 


With our New “ Six” you can _use the low grades of 
gasoline, because it gets the gas hotter than common. 
We heat the gas in three ways to make sure; by two 


jackets of hot water and one of hot air. Every atom 
of gasoline is turned into power. This means an 
enormous saving in a season’s fuel bill. 


Stop Craning Your Neck 


In driving this car you sit where you should sit—on 
the left. You can see close-passing cars without effort. 
An immense advantage in congested traffic. 

The center control levers have been pushed forward 
so you ean tuck a robe around you. It leaves both 
sides clear—you can enter from either one—and always 
from the curb. The emergency brake lever is located 
to the left of the gear lever. So there’s no chance of 
your seat-mate getting in the way at a critical moment. 

This has proved the most successful center control 
yet invented. 


Four Eyes In Two 






fi Fes 


Fully Equipped 


No Need to Pay More; Unwise to Pay Less. 


Tt is impossible to get more real value than we give 
youin the New Chalmers “Six.” The wonder is that we 
can do it at the price. 

But this ear is the product of a $7,000,000 factory, 
where economy of production has been perfected as 
never before; where cnormous output reduces cost to a 
minimum. 

Our company is more than a mere corporation. It 
is an organization; made up of men spurred by one 
common ambition to produce a car as near perfection 
as man can make it. 

In the New “Six ” you get features that mean your 
ear will run year after year as smoothly and silentiy as 
the day you bought it; features that keep operating 
costs down to the minimum. 

To buy a car that lacks these features—even though 
the first cost be less—is short sighted. To pay more is 
an extravagance in our opinion. 


Let the Car Tell Its Story in Deeds 


We want you to take a ride in the New Chalmers 





$2175 




















19138 18o 


_The New Six” 


j of : . F , . , — ‘ “Six’’—a ride that will make you prefer this car above 
= -_ It a it without attention—without aid of Search lights are forbidden in some cities and in dh then : E , : 
Bi autom: vices f 3] y 7 >» swite , » Ws 7 , pe . . . . 
ity pre atic dev ices. y ou simply throw on the switch many othe rs the y soon will be. = : This ride isn’t just a ride. It is the Chalmers Stand- 
do starting and forget it. This starting and lighting So for city driving we have set two auxiliary electric ard Road Test,—a part of our regular sales plan. It is 
ear system is built entirely in the Chalmers shops. lamps of moderate power in the top of the big, power- used by all our dealers to show what the Chalmers will 
sle- ful search lights needed for country driving. ; do under all conditions of service; how it meets emer- 
"he That Vibration Jinx This arrangement does away with side lights entirely. gencies—overcomes obstacles. It will prove to you in 
yen All lights are operated from the dash. deeds what we have told you in words. Let our local 
After a long ride you are often tired and you don’t dealer take you on such a ride. 
a why. It’s the vibration jinx in the power plant. The Beauty of the Car Roadster . .. $2175 Six Passenger . . $2275 
t means the 7 arta ara aww 4 : ‘ , 
aun ov moving parts are too heavy or a fraction As we make the motor better we make the car Ne Samael . ote Soe niga anne 
ity W aance, : ’ : handsomer. ive Passenger . h : imousine . 
_ We overeome vibration in this way: We have found We spent $75,000 in new equipment to give you its All bodies interchangeable. 
nt 4 way to forge our connecting rods so they are stronger long oval fenders; not alone for the added beauty, but Prices include full equipment and are f. o. b. Detroit 
ro and yet 40% lighter than the average. for their utility as well. 
ps > We give the motor an extra long stroke and so re- They vege any the a so no mud can va Send for the Facts 
x duce the number of strokes. All moving parts are reach you. 1ey are pressed from a single piece o ; 
for: balanced on a delicate scale: even the ana ond the steel; no joints nor mouldings to rattle or collect dust. Send us this coupon and we will mail you one of the 
= timing gears are balanced with the rest of the Bodies are big and bell shaped. Plenty of room to most interesting and valuable books ever written about 
Thus we } : MANSOR Wie Ube Fess os Che mneuee. stretch your legs in either seat. Doors are wider than motor cars. It tells by pictures and words facts that 
the pe 7 ge made the vibration of the New “Six” ime usual with concealed hinges. They fit so snugly that every one should know. Mail the coupon now. 
Tree! y . rt , P ite ; . x2 hk ¢ — : . pe? ¢ * “ 
ag e. The luxury of its motion soothes like a all mouldings are dispensed with. 
TY) he Extra tires are carried in the rear leaving the run- Send me literature explaining why the New 
us smoothness of the ‘‘ Six” saves wear on the car ing boards clean as a quarter-deck. Everything about Chalmers “Six” is the Master Motor of them all. 
as Well as on the passengers. The interval between ex- it tends to give the New Chalmers “Six” the flowin, 
; J g ween ex to g g, 
Plosions of any “four” makes a gap in the power stream-line effect of a graceful steam yacht. . 
tle rt oan There’s no escape from the vibration that Name 
: us gapin the r stres y ” ses 
ses ) power stream of the ‘‘ four” produces. any. S 
: . . Street 
he The explosions of the “Six” give an unbroken stream of ers otor mp 
ir- power. It gives smoothness and economy that no ° 4 City State 
“anna ite Detroit x 
can equal. It adds years to the life of the car. ° 1cNn. — 
o 
oe 
— 
° are 
North Dakota Oklahoma Rhode Island Utah West Virginia— Continued 
resentatives Everywhere Fargo—Fargo Auto & Supply Co. Oklahoma City Providence—Davis Auto Co. Salt Lake City and Ogden- Wheeling Woodsdale Motor Car Co. 
but: p med cami poe see a Oklahoma were Co, o South Carolina Cheesman Auto Co. Charleston-Kanawha Garage 
distri amestown orthern u ‘e p— e » - 
aa " a, cater near Minot—Minot Auto Co. ee en ——— . Columhia—Gibbes Machinery Co. ale ae Wisconsin 
, i 2s Garage. Zau Claire—Hobbs Supply Co. 
tee Chitors listed here, Ohie South Dakota eerie ~s 2 


1an 500 


chalmers dealers 
hn these “rect representatives 


Alliance—Al. Shem 
Ashtabula—High-Level Auto Co. 
Akron—Akron Auto Garage 


New York—Conti Columbus—Broad-Oak Anto Co. 
_ Co. New York—Carl H. Pa + ag] Cineinnati—Fisher Auto & Ser. Co. 
‘ Olean—F. W. Forness = - Cleveland— Weaver Twelvetree Co. 


Pe 4 a 
Roches ie J, Van Benschoten 


Syrae " 
Schemes, Coalmers-Syracusc Co. 


Dayton—Borchers Car & Auto Co. 
Findlay—Collingwood & Edwards 
Lima—W. E. Rudy 


ndery 


otor Car Co. 


—~B.A 


Utica—Wescott Gaz eurtiss Mansfield—Ideal Gar. & Supply Co. 
7 Garage Company Portsmouth—W. J. Friel 
_ North Carolina Steubenville—Collins Bros. 
Charlotte Asheville Auto Company Toledo—Union Supply Co. 
De. a Rates ringer Co Washington C. H.— 
; i Wink motor & Mch. Co, P. F. Ortman Motor Car Co. 
Hardware Co. Youngstown—Standard Auto Sales Co.° 


Oregon 
Portland—H. L. Keats Auto Co. 


Pennsylvania 


Harrisburg—Keystone Motor Car Co. 
Meadville—Park Ave. Garage. 
Oil City—Garvey & Malerich 
Pittsburgh—Pittsburgh-Chalmers Co. 
Philadel phia 

Chalmers Motor Co. of Phila. 
Ridgway—Paul T. Arnold 
Scranton—Lackawanna Auto Co 
Sharon— Hoffman Motor Car Co. 
Uniontown— Keystone Auto Co. 
Wilkes-Barre—Diamond City Motor Co. 


Aberdeen—Blain Auto Co. 
Redfield— Blain Auto Co 
Souix Falls—Power City Aute Co. 


Tennessee 
Chattanooga—Chatta. Motor Car Co, 
Memphis —Tri-State Chalmers Co. 
Nashville—Tennessee Aute Co. 


Texas 
Dallas—The Halff Co. 
El Paso—Chalmers M. Co. of E] Paso 
Houston—Hawkins-Halff Co. 
San Antonio—G. A. C. Halff 
Austin—Thomson-Halff Co. 
Waco—Willis-Halff Co. 


Virginia 
Charlottesville—Irving-W ay-Hill Co. 
Fredericksburg—W. H. Richards, Jr. 
Lynchburg— Piedmont Motor Co 
Norfolk Chalmers M. Car Co. of Va 
Richmond— Eastern Motor Sales Co 
Roanoke—The Mode! Garage 
Staunton—Beverly Garage 
Suffolk—Elliott Motor Co. 


Washington 
Spokane— Hodgins-Fosdick Motor Co 


Seattle—Olympic Motor Car Co 
Tacoma—Union Motor Co 





Weot Virginia 
Elkins--E. 0. Fling & Co. 
ersburg—Logan Car and Auto Co. 


Madison—Hokanson Auto Co, 
Milwaukee— Hoppe Hatter Motor Cx 
Wausau—L. H. Hall Auto Co 


Canada 
Calgary—Western Motors, Lid 
Edmonton, Alta.—The Bellamy Co. 
London—J. C. Beemer 
Montrea! -Comet Motor Co,, Ltd 
Regina—J. L. McLaren 
Saskatoon, Sask.—J. O. McLaren 
St. John, N. B,—F. J. Harding 
Sydney, N. 8.—Shaw & Mason, Lid 
Toronto— Auto and Supply Co., Ltd 
Vanccuver—H. Weleh Auto Co 
Victoria--Wood Motor Ce 
Winnipeg—Jos. Maw & Co., Ltd. 





ne 





RTO ey RAT 


i ar Nae 











SCIENTIFIC AMERICAN 


— 
September 6, 191y 





Launching an Aeroplane from a 
Cable 


N official test was made, last month 
A by M. Louis Biériot, of a new launch 
ing apparatus, particularly adapted for 
use on board ships and on land where the 
surface is too rough for the aeroplane to 
acquire the speed necessary to raise it off 
the ground rw pals of poles were 


erected 230 feet apart, the members of 








each pair being 65 feet apart and spanned 


by stout cables Stretched between thes 
end spans was a main cable which formed 
the launching track On the flying ma 


chine a woodel frame was supported 
which terminated at its upper end in a 
pair of outwardly curving horns At the 
juncture of these horns a latch was pro 
vided which could be opened by pulling a 
cord that ran to the operator's seat M 
Biériot skilfully maneuvered the machine 
so that the horns would straddle the cable 
nud the latter would be caught under the 
h if he wished to launch the machine 
he set the propeller going and let it run 
along the cable until it had acquired suffi- | 
cient speed, when he pulled the latch and 
depressed the horizontal rudder sufficient 


ly to pass under the end span of the cable 


The apparatus calls for some very nice 
maneuvering on the part of the operator 
which might be absolutely impossible of 
achievement in gusty weather, particu 


lariy if the wind did not happen to blow 


Where One Old Car Has Gone 
‘ ‘W HERE do all the old cars go?” 
is a question that is asked con 
tinvally, and there are very few persons 
who can even approximate the answer 
with any degree of satisfaction either to 
themselves or to others. But it is certain 
where at least one of them has gone for 
it is shown in all its new glory as a sedate 
lawn mower, by the accompanying pi 
ture The reason for its fall from aristo 
cratic to plebian work is because its own 
er has a really tremendous lawn to keep | 
in trim; he is head gardener for a large | 


golf club and as every one knows putting 
greens must be kept “just so There was 
an antiquated two-cylinder automobile on} 
the premises that long had ceased to be 
of any practical value for pleasure pur 

poses and the gardener conceived the 
bright idea of making it “die in the har 

ness,” so to speak So with the help of 
some steel strips and some chains he at 

tached no iess than three lawn mowers 


to it—originaily they were drawn by 





horses The steering gear is intact ex 

cept that the place of the front wheels is 
taken by a heavy roller; two rollers take 
the place of the driving wheels | 


Bridge Erection Without Scaffold 
Doar was a remarkable demonstra 

tion of bridge construction at Hessen 
winkel, near Berlin, recently. The bridge 
in question was ean tron road bridge of 
1h)-foot span over the Mliggelspree which 
at that point makes a sharp bend and has 
rather violent currents As a stationary 
seaffold would have interfered with the 
very heavy iocal navigation, the contract 
ors, Messrs. Breest & Company of Ber 
lin, suggested erecting the whole bridge 
on land, and eventually moving it across 
the river by means of an ordinary barge 
of 200 tons casmecity The arrangements 
made to this effect comprised a station 
ary wooden trestie on each bank of the 
river and a guide path of double T girders 
and rails connected therewith Having 
been placed om small iron two-wheel 
trucks, the bridge was on these guide 
paths moved out sufficiently for one end 
to rest on the wooden trestle instalied on 
the barge The bares which had bee 
weighted with sand. was then slowly un 
loaded and rose, lifting the bridge off the 
forward trucks Then, resting on two 
trucks at the rear end, the bridge was 
moved on by means of winches installed 
on the opposite bark (operated by four 
men) until its point reached the trestle 
on this bank. After supporting this point 


again on two trucks, the jast advance over 





Resonance in Wood 
T has long been known how indispensa- 
river occupied 11 minutes, during which | ble the coniferous woods are for certain 
i had to be suspended. technical and structural purposes, ¢ 
sult of their uniformity in structure, ease 


with which they can be worked, and their 























About to seize the 


Blériot’s aeroplane launching apparatus. 
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Moving the bridge across the river on a barge. 

















operated by the contact system. 


capacity to return to their original form 
when subjected to a strain. Upon what 
structural characters these qualities are 
dependent is not generally known, and 
even science has not taught us very many 
useful facts about them. Amati, Stradi- 
vari, and others knew by experiment that 
j}the wood of spruce from the Alps pos- 
sessed the quality of resonance to a much 
greater degree than other woods when 
made into a violin. The reason for this 
should be sought in the structure of the 
wood. 

Coniferous and broadleaf trees produce 
| wood of widely different physical proper- 
| ties, which are determined largely by the 
structure of the wood. Coniferous woods 
are composed largely of vertically elon- 
gated, closely packed wood fibers technic- 
ally known as tracheids, and those of 
broadleaf trees are made up of wood 
fibers, wood-parenchyma fibers, and ves- 
sels, all of which vary in size and thick- 
ness of wall. In the former the wood is 





simple in structure and in the latter it 
is very complex. Both groups of woods 
have horizontal rows of cells which ex- 
tend from the pith or center of the stem 
j}to the bark. These are called pith rays. 
| In coniferous woods these rays are usually 
only one row of cells wide, while in broad- 
| leaf trees they are often much wider. For 
instance, in the oak woods they are very 
conspicuous on a smooth transverse sur- 
face and often form nearly 30 per cent of 
j}the wood mass. The presence of these 
| relatively large rays and pores or vessels 
in the wood of broadleaf trees naturally 
disturbs the regular arrangement of per- 
; pendicular elements, which is not the case 
{in coniferous woods. The uniform struc 
ture combined with the great strength and 
elasticity of many coniferous woods ren 
ders them suitable for producing sound 
waves of different intensities. Of all our 
| native woods, the one that possesses this 
| property of resonance more than any other 
is the spruce of the Northeast. This qual- 
ity is to be found more especially in woods 
with perfectly straight fibers and narrow 
annual rings of growth of equal width. 
Defects such as knots, cross-grain, resin 
pockets, minute season checks, render the 
wood unfit for sounding boards. Very 
light woods with uniform structure com- 
| bined with great strength and elasticity 


| 
oe invariably selected for this purpose, 
j and the spruces fill this requirement bet- 


| 


ter than any other known wood. 


Contact System of Electric Haulage 
N a busy steel plant at Burnham, Pa., an 
electric haulage system is being success- 

fully operated day and night under the 

most trying conditions. This haulage sys- 
tem uses neither trolley nor third rail, but 

a surface contact made underneath the 

locomotive. As shown in the accompany- 

ing photograph the locomotive carries a 

contact rail, adapted to bear against boxes 

placed between the tracks. These boxes 


are so spaced that at least one of them is 





jalways in contact with the contact rail. 
The contact boxes are dead, except when 
| depressed by the contact rail, so that the 
| system is absolutely safe at all times. The 
|plant where this system is in operation 
lis so crowded with furnaces, machinery 
| and iron rolls that the tracks must be 
lconstantly crossed. Hot bars of iron from 
er furnaces on one side of the track are 
being continually transferred to rolls on 
the other side. From the rolls the bars 
of white hot iron are passed back over 
| the track again, so that the system re- 
|ceives two hot baths from every piece of 
| iron that comes out of the furnace, and 
it becomes so hot that it is necessary, from 
time to time, to flood the roadbed with 
water. In another part of the mill enor- 
mous shears are in operation eutting car 
axles into the proper length for use in the 
furnaces. These shears are so near the 
tracks that the heavy axles are frequently 
dropped on the rails and piled up on 
| boxes ; yet the system is not harmed in 





jany way. The absence of poles and over- 
|head wires makes this type of electrical 
|haulage particularly useful in a plant of 


| this kind. 


if. 
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Walter Johnson 
‘‘Washington Senator’’ 
in his Working Clothes 


“It’s funny what a dif 


‘lothes Make!” 





COPYRIGHT 1913, THE ROYAL TAILORS 






Walter 
Johnson 
The Royai 
Tailored Man! 


LTePeRCe 


If you want to fully realize the tremendous influence that 
clothes have on a man’s looks, just compare your favorite 


ball player on and off the Ball field. The 
transformation is simply bewildering! 
No matter how bemauled and inelegant 
your star may appear in ball togs—he’s a 
model of good taste and good style when 


in dress clothes. 


that in Life’s game good 
clothes are a mighty import- 
ant factor. A man can’t 
maintain a high batting aver- 
age in the world’s esteem 
if he wears the uniform of 
failure. That’s why the 
wisest and best known stars 


The contrast between 


The beauty of the Royal 
Tailored Service is, that it 
brings the best made-to- 
measure clothes to every man 
everywhere, at a comfortable 
price. 


Made-to-Order— Absolutely 





Muggsy McGraw at the Polo grounds 
and John McGraw on Broadway is the 
contrast between the disheveled and the 
genteel. 

Ball players as a class, are among the 
best dressers in America. They know 
are simply not ‘‘makable !”’ 
Yet, you can get your Royal 


Tailored Suit or Overcoat 
to order for Fall at 


316, $17, 320, 


25, SIV, $35, 


Fall woolen from half a 
thousand of the latest and 
richest weaves; exclusive 
Royal designs. And the 
dealer will take your meas- 





urements for us—by a system 





that blue prints your figure 
for our cutters and tailors. 


like Ty ( ‘obb, Walter Johnson Mind you, we said *“made- “ sites the Gountne - eo Le ae ~_ aon 
. > ac . , _ use of the oyal name and trade-ma on clothes 
and Ed Walsh have ‘‘That TO-ORDER”’ clothes—for Made-to-measure service, mot made by us. Bat to be care you get real 


Roval Tailored 


Look’’ 


P& in pri- 





The ClothesThat 
eal Men Wear 


The 


Chicago 


every Royal Suit is made to 
individual measure—and in- 
dividual specification. 


vate At the Royal dealer’s store cm a Guan Gouna 
life. you can now pick out your Royal clothes. Betterclothes cule; Write us for 





Now over 10,000 Royal Dealers 


Royar Tatars 
Yao 


President 


ptf 


Royal Tailoring, look for the Royal tiger head on 


all woolens shown 


solely. 





(Special to Foremost 
Clothiers: 

If your store—the 
best in your town —is 
without a Royal Cor 
ner, it is an exception 






No money can buy better 





tailor-made clothes than 






First Rate Clothiers.) 









Royal Tailored-To- 
Your-Order Clothes 






New York 





148 Branch Royal Stores 
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Inventions New and Interesting 


Simple Patent Law ; Patent Office News; Notes on Trademarks 


























iL - ee 
A few of the more prominent types of shock absorbers. 
Fig. 1 Kibow typ Fig. 2 \uxiliary spring rig Ail ishior Pig. 4 Elastic shackk Fig. 5 Hydraulic. Pig. 6 Rebound check hig. 7 Pneumatic tire spring 
Shock Absorbers for Automobiles total compression is only one inch. Owing to its great per cylinder head the piston rod passes through a gland 
NY device attached to an automobile to prevent ength compared with its extreme movement during and is connected by another universal joint to the 
At too vielent deflection of the springs of the ear compression, there is little liability for breakage or channel frame of the car. Through small cylindrical 
or to eliminate the recoil after deflection due to irregu that it will take a permanent set from its continued holes in the eylinder walls, both above and below its 
iarities in the road surface, is commonly known as a action. These shock absorbers are made especially to center, air is alternately admitted and expelled from 
shock absorber. Automobiles, almost without exception, fit a car of any weight, the tension of the spring being the cylinder. These ports are so located that the 
are equipped with semi-elliptic, full elliptic or three idjusted accordingly and the proper tension being held aproned piston, as it moves on in one direction, will 
quarter elliptic springs which are usually placed above by the adjustable stop close them one after the other, until all are closed, and 
the axles to provide a flexible support for the body The Truffault-Hartford is another absorber of the finally, after all are closed, retain in that end ef the 
These springs are usually designed so that the average elbow type, though it does not employ the coiled spring cylinder a sufficient volume of air to act as a cushion 
or normal load en them will give the maximum deflec system. Most shock absorbers of this type operate on whenever the shock of recoil is excessive. During the 
tion This being the case, they will provide a proper the friction principle The Truffault-Hartford was closing process the pressure of the air in the cylinder 
flexible support for the body and give easy riding quali fully illustrated and described in a former issue of is constantly increasing as one after the other the ports 
ties only within a certain range on either side of the the ScreENTIFIC AMERICAN are Closed, and in most cases of recoil the action never 
normal load and maximum deflection It was for the The Auxiliary Spring Type. cotente a ae = « =e ategs aged nigra nade 
purpose of overcoming these difficulties that the shock Shin Maihats Mini te Wie & aateahie uf o tie ates in both directions, assisting the spring to resist 
absorber was primarily designed ne = s ee ears compression and checking the recoil. 
leaf semi-elliptic spring, made of chrome-vanadium om . . : 
Where the load on the car is considerably under the steel It is slightly more than half the length of the - ee rays wcoaggayod — hoc fal 
norma! the deflection will be very slight on account of chassis spring to which it is applied. It is inverted cluded in the pneumatic class. This device was de 
the stiffness in the springs Miso, where the load is and is in line with the master leaf above which it lies ne SS Ce 
excessive the deflection will be violent Shock absorb <0 Closely as to be scarcely noticeable Interposed be The Elastic Shackle. 
ers are designed to obviate. both of these drawbacks, tween it and the chassis spring, in the center, there is The elastic shackle type of shock absorber, shown in 
and may be generally divided into two main classes a short steel block just liigh enough to keep the over Fig. 4, is made up of two sets of four light weight, 
as follow I Those of the elastic spring shackle hanging tips of the spring just touching the upper helical wire coils. Each pair of helical — a 
type for light loads, and 2, those which act as spring surface of the master leaf when it is under normal are nested, the smaller inside of the larger, giving _ 
retarders or stiffen load position appearance of only two helical colled springs inside 
rhe various types of shock absorbers differ so widely When the chassis spring is compressed by a shock of each housing Two housings ong ns a 
in construction and operation that they may be properly imparted to the wheel of the car, the auxiliary does ColS are used on each chassis spring. They are made 
subdivided inte six classes as follows: 1. The elbow not touch it nor im any way affect it while it is eatiees after designs suitable for the various forms of heal 
type 2. Auxiliary spring typ 3. Pneumatie { compressed, but on the recoil the tips of the spring springs, as the elliptic, semi-elliptic, three quarter ellip- 
Elastic shackle. 5. Hydraulic 6. Rebound checks engage with the master leaf of the chassis spring as tic, platform, ete. By referring to the drawing the 
here are no less than forty different shock absorb soon as it reaches normal load position. At first it reader will readily understand the construction and 
ers on the market to-day, but as they are all included engages gently, then with gradually increasing force, eee oe Saas arenes ; 
in the above six class it is necessary to give a de checks the recoil until its sharp quick action is re Two steel cum | ase matened ” eo tap neem i, 
scription of only one of each type. The device described duced to a slow easy motion and finally entirely over- aed yas ater et — = oe oe ro &. 
is, in each case, shown in the accompanying illustra come. The resistance to recoil is applied along the top which is proviced with an enlargement C for holding 
ttor of the master leaf of the chassis spring, thereby pre the cover H. Two helical coiled steel springs, one 
nested inside of the other, surround each of the studs 


venting it from being jerked upward and away from its , alas 
D, and are held in place by a plate and nut. The cover 


H, filled with grease, lubricates the spring and protects 
all moving parts from dust and grit. Two shackle 
pins # and E' are used to connect this device to the 
scroll-end three quarter elliptic spring for which it is 
designed. The pin H# passes through the eye on the 
Pneumatic Air Cushion. outer end of the lower semi-elliptie spring attached to 


The Elbow Type of Shock Absorber. 
! ; 1 } | l It supplementary leaves by the inertia of the car body. 
in rig ! is shown an ¢ mple of the elbo » . . » . . 

a cdi w typ With each oscillation of the chassis springs the absorber 


of shock absorber which does not ike most of thi ; é 
, 1 f , ‘ n makes and breaks contact with the master leaf, ab 
type, Gepend upon friction for its resistance to motion : a : 
: F . mt . :' me sorbing the little shocks entirely and protecting the 
it consists of a triple, circular coil compensating spring. . A A ‘ : 

: ‘ : aie body of the car and the motor from harmful vibrations. 
the ends of which meet opposite sides of an adjustable 


stop, part of which is connected to one arm of the de 


vice and part to the other arm A large center bolt The graduated air cushion, Fig. 3, consists of a hol- the axle of the car, while pin #' passes through the eye 
1% inches in diameter, holds the case, cap, and two low eylinder, closed at both ends, in which a_ piston on the end of the scroll spring attached to the frame 
arms together, and is grooved to hold grease for lub: moves up and down. The lower cylinder head is pro of the car. A shock imparted to the wheel of the car 
eating this jeint. The triple spring is 14 inches long vided with a universal ball joint and a clamp for con will lift the axle, the main spring, and the pin #, com- 
and on a inch movement of the chassis spring its necting the cylinder to the axle of the car. In the up (Concluded on page 194.) 
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Put sunshine 
on your ceiling 


Do the ceilings of your plant vefect or absorb light? It makes a difference which you 
can figure up in good dollars. A difference in your lighting bills, in the efficiency of 
your employees, in the quality of your product. 

You want all the daylight you can get—every manufacturer does. And you can get from 19 to 30 per cent 
more daylight, the amount of the increase depending on the present condition of your ceilings and walls. 


It is simply a matter of paint 


Rice’s Gloss Mill White Paint does not adsorb like surface, which will not scale off like a 
a particle of light; it refects every ray that cold water paint; which will not crack or 
comes in through your windows down on your craze under the jar of heavy machinery, which 
machinery and into the dark corners of your sheds dust, doesn’t soil easily and can be washed 


plant. It will give you a smooth, glossy, tile- like enamel. 


RICE’S MILL WHITE 


is economical to apply. It flows easily and evenly under a 4-inch brush. Its covering power and body 


make two coats equal three of lead and oil. It contains no lead or other poisonous substance, and stays 


white longer than any other gloss paint. 


Rices’s Mill White is an oz/ paint with all the edvantages and none of the disadvantages 
of enamel. /t provides the highest illuminating power and the greatest sanitary value at the 


lowest ultimate cost. 


We were the originators of ‘‘Mill White’’ Paint. None of the many imitations on the 
market is made by the special RICE process. Not one of them possesses the elastic, 
permanent qualities which made the reputation of ‘Mill White’* Paint. 


Rice’s Mill White Paint is sold direct from our factory in barrels containing sufficient 
paint to cover 20,000 square feet one coat. Write us, 1| you have that area or more 


- 


of ceiling and wall space to cover. 








Rice’s Granolith Write for booklet and sample board. 
A tough and elastic, permanent finish for concrete walls. Ask for a copy of our booklet, **‘More Light. ad Write today. 


Becomes a part of the cement to which it is applied. One 


coat sufficient, unless a gloss is desired. Makes che best 
possible primer on inside concrete and brick tor a second U. S. GUTTA PERCHA PAINT CoO. 
coat of Rice’s Mill White Paint, giving a tile-like, enamel 
No. 23 DUDLEY STREET PROVIDENCE, R. IL. 


finish at no more expense than lead and oil paint. 


For Concrete Surfaces 
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Don't Acquire 
“Dead Wood” 


Idie machinery machinery that is not 


producing—- “dead od It piles up 
overhead expense and eats into profits. 
If you have not suthcient work to keep 
: competent spec heet-metal depart 
ent pre ng allthe time, you are a 
quiring ‘de ad when you invest in 
such equipment Especially when you 


can avail yoursell of 


G.P.F 


We place at your disposal 15 acres of the 
best modern speciai automatic machinery, 
an expert force of specialized operators, and 
the ‘‘know-how’’ gained in doing many 
hundreds of different jobs for hundreds of 


the country’s large 








t manufacturers 


You can lowe your production costs 
by using G. P. & I si RVICE Our 
estimates will prove it Send us either 
omplete eciheations or samples and 


tate the juantity you will need 


W are ec alist iT 
Stamping | 


Drawing “ Hira Copper, Aluminum 
Tin, Mone ext and Ste The bigger the parts re 
yuired the e difficult the stamping, the better we 


can serve Wea roughly equipped to do 
Bercolaia Beemation 
Japanning. 7 e Hu jalvanizing. and any de 
scription 3 b Work. D fail to get our estimates 


Geuder, Paeschke & Frey Co. 
1325-1700 St. Paul Ave., Milwaukee, Wis. 


| Shock Absorber for Automobiles 

| (Concluded from page 192.) | 
| pressing the four nests of helical springs, 
| which vibrate so much more rapidly than 
| the leaf springs, and act so promptly that 
| they will bring the pin EF back into normal 
| position again before the shock has been 
This absorb- | 


| felt in the body of the car 
er, like all of its type, of which there are 
several, is a very desirable refinement in 


automobile springs, and when _ properly 
applied and kept in good order it is a 
valuable addition to the automobile equip- 
ment. 

The Hydraulic Type. 

The shock absorber, shown in Fig. 5, 
consists of a hollow eylinder A, the piston 
H, the washer valve /, with vertical slid 
ing guide-stops F’, the hollow piston rod 
J, containing the adjustable needle valve 
L for regulating the area of ports A, the 
combination packing-box-cap 8B, the eye 
WV, for connecting the piston to the chan 
nel frame of the car and the eye G, for 
connecting the cylinder to the axle. 

Its action is as follows: Every com- 
plete movement of the chassis spring 
causes the piston to move first rapidly 
down in the cylinder and then slowly back | © 
again to normal load position, or slightly 
| beyond. On the downward movement the 
oll in the lower end of the cylinder rushes 
up through the large area ports in the 
piston, raising the valve / and gradually 
passing up into the chamber above the pis 
| ton. When the downward movement of 


the piston ceases the valve / falls, clos 
ing the piston ports. The adjustable ports 
K, always open, have a comparatively 
small area, which prevents the oil above 
the piston from returning quickly to the 
lower chamber, thus establishing a pres 
|}sure in the upper chamber which varies 
|in aceordance with the severity of the 
jounce, and opposes the rapid return of 
the piston to its normal position, prevent- | 
ing excessive recoil of the spring 

Another shock absorber of this type has 
two cylinders instead of one and is intend 


ed to take the place of the spring shackle. 











Grinding | 









It's cheaper. Besides, sharp tools save money 

by doing quicker, better work. No “know 

needed. With the Pike Bevel Guide 

even the novice can gnnd as 

true as an expert atented 
and found only on a 


PEERLESS 
TOOL GRINDER 


it cuts steel so easily that na few moment 
he 







i 
- ean make a hate 
hoe OF an axe as ke nenda 
Pike Peerless Junior Pike Pe 
ps. 2 7.0. GUAR CNTEED FOREV ER 
AGAINST ALL MECHANICAL DEFECTS 
Other Pike Grinders from $3.00 up. Send for 
booklet, “‘A Sharp Edge in a Hurry.” 


A Pike Stone GIVEN AWAY 

Send your dealer's name and 4 cts. for pack 
ing and mailing and we will send a Pike India 
Vest Pocket Stone, also our famous book ,“‘How 
to Sharpen "" You'll be pleased. Write today 


PIKE ne Ph co. 



















This absorber may also be placed under 
class 4, as it combines both the hydraulic 


and the coil spring principles. 
The Rebound Check. 

The rebound checking device takes ef 
fect only on the recoil or up-stroke of the 
springs 

This device, as will be seen by reference 
to Fig. 6, consists of a circular base divid- | 
ed in halves, one of which A, is part of | 
the casting forming the clamp containing | 
set screws G, by means of which it is 
affixed to the channel frame of the car. 
|The other half B is movable and con- 
| tain a sleeve by which it is supported on | 





| a stud fastened in the casting A. This 
sleeve is surrounded by a coil spring 
| 
Cc The two-piece base is encircled 


by four coils of fabric 


the belt, and by means of its hooked inner 
end to the stationary half-base A. The 


the axle and fastened by the clamp UH. 
The tension is regulated by taking up one 
or more holes in the lower end of the belt. 
The cotled belt, circular base, and coil 





| 
i 


| Which is shown partly cut away to illus- 


~ - a. ————— | trate the device. 





This dinstifal three calor = 
dealers with onde 


LIGHTNING INK ERASER 

Por typewriters, sookkeepers, bankers aud draftamen 
No rubber, acide or blades; made of aluminum and silver 

Rush-Eraser works like magic. Flexible 
diamond brush its secret. 
Ideal for students, the professions and milady’s kid fin- 
jah stationery 
Best selling Office Specialty made. A few experienced 
saleamen wanted. Ides! mail order article 
The Rush-Eraser is strictly high grade and fully guar 
anteed, and wil! be sent postpaid for b0e and the name 


of your stationer 
Rush-Eraser Company 
0 @ A. &K. Botlding Syracuse, N.Y 














| Its action is as follows: 
springs compress the frame and axle move 
toward each other, and the coil spring C 
expands, taking up the slack in the belt D. 
On the rebound the coiled belt tightens 
and as the coils of belting slide around 
over each other they create friction be- 
which is wound around with the belt D 
in the coil. This friction gradually in 
creases as the coils tighten and in most 
cases of rebound no other resistance is 





when greater resist- 


continues 


needed. However, 


jance is required, the action 
| until the two halves of the circular base | 
j}are forced together against the resistance 
of the coil spring C, acting at all times in| 
exact proportion to the severity of the 
shock to which the chassis springs have 


been subjected, and returning them gently | horse-power, using a newly designed type | 


to their normal position. 


Capella, both in color and brightness. He 


belting P| 
faced with a flexible brass friction band | 
FE attached by rivets to the inner end of | 

| 


outer end of the belt D is looped around | 


spring are inclosed in a neat metal case | 


As the car} 


tween the belt D and the brass band B£, | 


Pneumatic Tire Spring. 


PATENT ATTORNEYS 





With this device the car rides as it were 
on pneumatic inner-tube tires without 
having them come in contact with the road 
and without the constant liability of punc- 
tures and kindred troubles. 

The accompanying illustration, 
was made from a photograph of a tour 
ing car on which these pneumatic tire} 
springs were tested. To attach this de- 
vice to a ear, the old axle clips are re- 
moved and the absorber clips substituted. 


- o 
Fig. 7, 


From these clips is suspended a platform 
on which rests a segment of a pneumatic 
A frame 
regulation 


tire containing an inner tube. 
having a segment of the 
clincher rim for engaging the tire, rests 
upon it, and on top of this frame the main 
semi-elliptiec spring rests and is attached 
to it by the usual clips. Two air plung 
ers, not visible in the illustration, are 
located below the center of the leaf spring 
and work in cups formed in the axle clips. 
They are provided to tone down a_ too 





OVER 65 YEARS’ 
EXPERIENCE 






Trace Marks 
Desicns 
CopyvricuTs &c. 


INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, New York, or 
625 F Street, Washington, D. C., in regard to 
securing valid patent protection for their Inventions, 
Trade-Marks ani Copyrights iegistered. Design 
Patents and Foreign Patents secured 

A Free Opinion as to the probable patentability 
of an invention w be readily given to any inventor 
furnishing us with a mode! or sketch and a brief de 
scription of the device in question. Al! communications 
are strictly confidential. Our Hand-Book on Patents 
will be sent free on request 

Ours is the Oldest agency for securing gatents; it 

was established over sixty-five years ago. 

All patents secured through us are described without 
cost to patentee in the Scientific American. 


MUNN & CO., 361 Broadway, New York 





rapid action of the device. Each device 
is provided with the regulation air valve 
for inflating and deflating the air tube. | 
The pneumatic tire spring shock absorb- 

, being of the pneumatic type, really be- 
matin in class 3, but it differs so widely 


in its construction and operation from | 
any of the others mentioned above that 
it may be properly placed in a class by 
itself. 

Of the many other devices intended for 


reducing shock in an automobile to the 
minimum, there are few which differ in 


lany great degree from those already de 


eribed or mentioned, while there is prob- | 
ably none which differs in principle of 
operation. 


The Heavens in September 

(Concluded from page 187.) 
the beginning, and 10:30 P. M. at the end 
of September. As the Earth overtakes 
him, he grows steadily brighter, and now | 
he appears about equal to Procyon, though 
onty one fifth as bright as he will seem 
at the end of the year. 

Jupiter is on the opposite side of the 
heavens, and very far south, so that, 
though not yet in quadrature, he sets 
about 10:30 P. M. in the middle of the 


month. 
Saturn is almost stationary in the west- 
ern part of Taurus, and appears very like 





is in quadrature with the Sun on the 10th, 
and rises at 10:40 P. M.—a little earlier 
than Mars. 
Uranus, 
described recently), 
| horizon till about 1 A. M., 
servable in the evening. 


| Neptune, in Gemini, rises about the 


which is in Capricornus (as 
remains above the 
but is best ob- 


|} same time that Uranus sets. 
| The Moon is in her first quarter at 8 | 
|A. M. en the 7th, full at 8 A. M. on the 
15th, in her last quarter at 7 A. M. on 
the 23rd, and new at midnight.on the 29th. 
She is nearest us on the Ist, farthest 
}away on the 15th, and nearest again on 


lnew moon and perigee, we may expect 
very high tides. 

During the month she passes near Jupi- 
ter on the 9th, Uranus on the 11th, Saturn 
on the 22nd, Mars on the 23rd, Neptune 
on the 25th, Venus on the 27th, and Mer- 
The conjunction with 


ecury on the 30th. 
Venus, which occurs about e4 P. M., is 
| close, but both bodies are low in the west, 
under the Sun, and almost unobservable. 


Gas-driven Russian Ships 

| pee internal combustion engines of 

increasing size are being used for ves- 
| sels in various parts of Europe is shown 
| by the fact that the Russian navy is now 
engaged in building two vessels at the 
Nicolaieff docks, which are of 12,000 tons 
| draught. On the other hand, the German 
navy is constructing a new type of marine 
motor of 8,000 horse-power size. England | 
| alres idy possesses boats of the “Eavestone” 
}class having four-cylinder engines of 1,000 
| heeupnewen, and is going into the con- 
struction of a new vessel engined at 6,000 


of 6-cylinder oil engine. 


| 19, 1913, page 360. 
|} son, West India Regiment, Jamaica, B. W 


the 29th, when, from the coincidence of | 





Branch Office, 625 F St., Washington, D.C. 
eee 








Classified Advertisements 


Advertising in this column is 75 cents a line. No 
less than four nor more than 12 lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. 





AGENTS WANTED 
YOU CAN'T AFFORD to accept ordinary prop- 


| ositions while agency for Guaranteed Aluminum 


Cooking Utensils is open. Answer quick. Protected 
territory. Am. Aluminum Co., Dept. 48, Lemont, II. 


ABSOLUTELY FREE for 30 days only. One 
doz. guaranteed U Fire Extinguishers. Secure 
territory now Spec ial offer to but one representa- 
tive in each section. United Mfg. Co., 1043 Jeffer- 
son, Toledo, O 


AGENTS—Amazing invention, $8.00 ow. is 
yrofit. New business No competition. 
est home massage machine Works by bn r- 
»wer. Delights both sexes. Write for full? particu- 
ars and free book on * Beauty and Healt Ad- 
dress Blackstone Co., 744 Meredith Bidg.., Toledo 0. 


WANTED—One person each locality as agent for 
complete line Polish Mops, Self-Wringing Mops (5 
styles), Fibre Brooms. Line cannot be ey a ye 
Hilker Mop Co., 1366 Grand Ave., Chicago, U. 


BUSINESS OPPORTUNITIES 


SALESMEN making small towns, Whole time or 
Side-Line, should carry our fast selling, pocket side- 
line. Special sales plan allowing return of unsold 
goods Makes quick, easy sales. $4.00 commission 
on each order. Something entirely new. Write for out- 
fitto-day. Burd Mfg. Co., 212 Sigel St., Chicago. Ill. 

EXCEPTIONAL opportunity, $10,000. A cor- 
poration, giving up business, will sell patent on 
article used by railroads; netted last year $2,500; 
business can be largel ome oa with little a. 
For further details sddress . Box 773, N. ¥.C 


INSTRUCTION 
LEARN TO WRITE ADVERTISEMENTS.— 


| Earn’$25 to $100 weekly. We can positively show 
| you by mail how toincrease your salary. Pros: 


tus free. Page-Davis Co., Dept. 89. Chicago, Ill. 
PATENTS FOR SALE 


FOR SALE, AMERICAN PATENT for rail joint, 
also American patent for rail fastener. Will sacri 
both patents for first offer of $600. Address Wm 


| Wallace, 332 Townsend S. V., Sydney, C. B., Can. 


IMPROVED FULL-ELLIPTIC VEHICLE 
SPRING; simple, practical; absorbs road shoc' 
totally. Makes light car ride smoothly as large, 
heavy one Address Spring, Box 773, New York. 


FOR SALE—Patent on ‘Single Instrument Range 
Finder."" Described in Scientific American of April 
Write to Lieut. E. R. + eee 


SALESMEN WANTED 


WANTED—Live wire specialty salesman, district 
managers in West, Middle West and South, to sell 
the Schemmel Welding and Cutting Machine, which 
is self-generating and is the best on the market. 
Right men can make ten thousand dollars annually 
References required Must finance yourself. Full 
particulars first letter. Confidential. Davis Sales 
Co., Holliday Building, Indianapolis. 


SEALED PROPOSALS 


SEALED PROPOSALS will be received at the 
Coast and Geodetic Survey up to 12 o'clock noon, 
September 17, 1913, and then opened for the pur- 
chase of five (5) special theodolites with 4-inch cir- 
cles. Full particulars and blank proposals may be 
had by addressing the Superintendent, Coast and 
Geodetic Survey. Washington, D. C 








INQUIRIES 





Inquiry No. 9315. Wanted the name and address 
of a concern manufacturing novelty ink wells. 

Inquiry No. 9316. Wanted the names of manu- 
facturers and manufacturers’ agents who make pat- 
ented articles and other useful devices which appeal 
| to the public and which can be used in a mail order 
| business and by canvassers. 

Inquiry No. 9317. Wanted the names and ad- 
dresses of manufacturers of good selling articles that 
would appeal to the public where exclusive sale in 
certain territories can be arranged for; both to sell 
to the trade and through sub-agents in a house-to- 
| house canvass. 

Inquiry No. 9318. Wanted rollers and other 
appliances for extracting water and moisture from 
refuse, such as coir dust, with special reference for 
using it as a fuel. 

Inquiry No. 9319. Wanted the name and address 
of concerns manufacturing novelties in table or 
pocket cutlery for the wholesale or mail order trade. 
| Inquiry No. 9320. Wanted an article suitable for 

large manufacturing—plant ogeeess for making 
| Boats, Marine Engines, etc. he plant would be 
|eapable of making almost any article. A large 
| wood-working establishment is also operated in con- 
| nection with the metal shops. 

Inquiry No. 9321. Want name and address of & 
firm who could make a machine for turning out rat 
buttons. The machine must be capable of making 
the dough of the exact size required, and also @ 
machine to manufacture the tins and a machine for 
placing the dough in the tins. Preferably this ma- 
chine should do all of this work in one operation. 

Inquiry No. 9,323. Wanted the name and ad- 

of any concern or individua) vhe can cut 
grooves in porcelain ware. 
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America’s First Car 








scores another big First 


Ever since Elwood Haynes created America’s first gaso- 
line car, and drove it down the streets of Kokomo, two 
decades ago, the Haynes has been constantly a pioneer and 


- pace-maker in developing the automobile and bringing it to 


| its present state of perfection. 


ing ot gear levers. 
fixed on the road ahead. 





Many other good features 


ibs 3] Mechanical tire pump; pressure feed gaso- 
ét line supply; complete dash board equipment 
s specthcations show; rain vision; ventilating 
/ wind shield, wide doors and roomy tonneau; 
deep cushions, curtains adjustable from the 
seat; good-sized package space under both front 
and rear seats, and many other advantages. 


Beautiful—strong mechanically 


eed The lines of the new Haynes models are 
; long, sweeping and very pleasing. Back of 





passenger touring car, $2700; coupe, $3200. 


I 1 

: uring car, $1985 ; coupe, $2700. 
ht 

i 


Model 26. Weight 3800 lbs. ; 6-cylinder, 65 H.P., 130-inch 


whee! base, 2-passenger roadster, 4-passenger straight-line, or 5- 


In the pane} at the right, is a long list of Haynes firsts— 
and now the Haynes again comes to the front— 


| All New Haynes Models 


~, have Vulcan electric gear shift as standard equipment 


| The Electric Gear Shift completes the electrical equipment of the Haynes. 
41 lighted by electricity and the gears are shifted by electricity. 
Bi You sit erect, your hands never need to leave the steering wheel. 
Safety and confidence is gained as well as absolute ease and convenience—to say 
nothing of the satisfaction and pride in possessing the very latest of automobile betterments. 


the beauty, the convenience and the com- 
fort of the Haynes, is a simplicity, stur- 
diness and reliability that is the finished 
resulc of twenty years of testing and prov- 
ing. 

See the new Haynes models 

at your dealers 

The Haynes with the wonderful gear-shift 

is being exhibited and demonstrated by a 


dealer near you. If you don’t know who 
he is, let us tell you. 








Other Haynes Firsts 


The first gasoline-driven American-made car 

The first two-cylinder opposed motor car 

The first user of aluminum in crank case. 

The first to use nickel steel in axles. 

The first side door car. 

The first to use throttling carburetor. 

The first to use make and break spark. 

The first to use the jump spark. 

The first to use electric ignition. 

The first to use a magneto. 

The first to use the double independent sys- 
tem of ignition, through two sets of 
spark plugs. 











It is started by electricity, 


This wonderful invention puts an end to the pull- 


Your eyes can always be 


Write for ‘“‘The Complete 
Motorist,’’ a Wonderful 
automobile book 
By Elwood Haynes 


In this book, Mr. Haynes, the creator of 
the first American car, tells you the impor- 
tant things to know about an automobile, tells 
you what the different parts are for and what 
you should know about them; tells how to 
run an automobile so as to get the most en- 
joyment for the least expense. Write today. 


Model 27. Weight, 4000 lbs. ; 6-cylinder, 65 H. P., 136-inch 


wheel base, 6-passenger straight-line, or 7-passenger touring car, 


$2785; limousine, $3850. 


Model 28. Weight, 3400 lbs. ; 4-cylinder, 65 H.P., 130-inch wheel base, 2-passenger roadster, 4-passenger straight-line, 5-passenger 
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RECENTLY PATENTED INVENTIONS 
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aL ' ‘ ELECTI CON 
It rors I I S 
Ne ) t ' 
. i 
I iw 
' i 
REBT TOPPE! w. i w 
1» 0 I 
pt t 
t I 
i ! ‘ t - 
COTTON CI I SEPARATOR 
s F.K i ' Ga I r 
t 
f t 
{ ! M iN | 
" r J 
thor t 
reak | 
af interest to Fs 
BERT TOP! OR CROWNER.—J i 
Da I i i | Pillar, M 
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FRAMI THEREFOI! P. « ‘ It 
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t , , tat . t ' i t! 
helling of ti h t t ring of 
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tim ] t y 
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FERTILIZER rRIBUTER I Ss. Dun 
Le I ' t t 
parti ! t ! t ! a fer 
tilizer t t ipted 1 t 
chard \ tr 
' nt ing " " r 
by to rm th tt ! 1 dept 
Of General tnterest, 
COMPOSITION Of MATTER J BR. Gu 
BERT, Kno i I i nt relat 
to composit of atter r part ularly 
compounds for pr at f le f shoes 
nm mm % t pr ! position which 
prolongs t ! ? . ind wt in 
‘ mad fr nex terials rl 
ther is mad “ pr wit! t destroy 
ihe t labilit 
FRUIT AND LOWER CUTTER.—« I 
Biba 14 Cedar Rapid Thi 
device i j d tl finger 
ti rod ] r llient 
material and rmation, and hav 
ing a ong Mina tenditr bearing por 
tion agal t ‘ inger engage 
when the dé t ir r t r y providing 
for mer tir ft ! n the 
finger at suct 
OVERSHOER FOR HORSES C. R. Cram 
258 W. 22nd St.. Manhattan, N. Y., N. Y Che 
inventor's object Is to previd in overshoe, the 
tread portions of which ay be readily re 


placed when worn or when a different charac 
ter of tread te desired; further, to provide an | 


rahe n which the hoof-supporting super 
vith contact with the hard front 

rtion or f the hoof 
APPARATUS POR BUILDING FOUNDA 
rioNsS AND WALLS i. I MILLS, Cottage 





i I et bh is to provide an 
ipparatu ing forms, spaced apart, between 
whi t n deposited, a bracket 
eng ni ted with one of the forms for 
irrying a itfort which is used when the 
neret leposited, there being means for 
raising tl r and the bracket simultan 


METHOD FOR CONCENTRATION Ol 








ORES Oo. J \pamMs, Grand Junctior Co 
xz r rar metals, such as vanadiu 
t the amount of ground to lk 
treated ery large for the small per cent of 
er tained ro obtain the maximu of 
! Mr Ada has perfected a method 
‘ t n separating finer slimed values 
i ins, then leaching th r 
tar 1 solvent for the inera 
r nd t n precipitating the d d 
t ida lor ft the i ybtained 
paration 
I PER FILI 1. Ma I 218 W 14 
N \ ! paper f I 1 fr 
! t t , 
t I front ex ! 
ra fr tl wer end 
permit of placing papers 
d back rhe front also he 
1 downwardly extending spring 
ngu lapted to press the filed papers 
STOO ( B. McKinney, Barry, Ill Phe 
t r t to stools for use by dentists 
ore particularly to a devi 
t! prises a sultably T i 
it it ting for the seat whik 
t th i to be positively and fi 
ijusted ! direction Means for 
z ijust nt ar provided 
BAG-HOLDER.—S Box 226, Fort 
s t rex rhi is adapted to he 
! ur ind other stores in sets of 
fit bags of different sizes r 
rt der I yieldingly retained in 
read e removed as required 


GARBAGE INCINERATOR E. R. THoree 


S I Lakir Ka is I i 
t , 1 pluralit inter 
ft | ney In additior 
t istior ha r, ther ul 
istion chamber which 1180 
1 nt i lraught through tl in 
tor i pr nt noxious cases ire 
ning in t rnace and escaping int 
tl r ir ft ground when the furna 
j } furt iv be built it iny 
ind one man can easi ur 
t ri disposing of r 2 
ot ‘ garbage per day 


Hardware and Tools, 











CABLI CLAMP G R ETTEI 
! ! PD. N Bellingha Wash 
l t s yp 1 1 
! rat xper d Ww " 
t ut 1 dura it ind whi 
1 effectively imp a ca nd 
nt the 1 fror slipping in any dire 
t t 
CLASP \. O. BoyLanp, 1218 L St., Aurora 
Neb I intention here is to provide a sit 
and nex pt ive sp suitable for wus 
r t i desirable to firmly two 
flat « ents together, which may be usted 
' rdan with the thickness of st 
tar to grasped 
VARIABLE-COMBINATION KEY FOR 
SAPETY-LOCKS I J M DARDEA 7 Ru 
Parrot, Par Frar rh invention relates 
t 1 ty fk ich permits of opening a 
1 : wn combination when the 
ployed for opening this lock has 
e! islaid or lost. The key may be adjusted 
ling t ny « ination set up inside t! 
y ns of special elements of combina 
tion w l ik 1 part of the key 
rONGS N PEARSON Ogema Wisconsin 


The invention provides tongs adapted for log 





ging and the ike in which the leg and 

ok or iwpoint are of substantial siz 
nor illy pr ed toward each other so that 
they will grip a “ regardless of whether or 
not the p ipon the tong is maintained, hen 
pr ding the possibility of becoming acci 


dentally displaced from the object, if the pull 


upon the tongs should cease 


Heating and Lighting. 
OVEN-RACK E. 8 ALLEN, 517 W. 134th 


St.. New York This rack is so arranged that 
it iy be drawn partly out of the oven for 
nvenient p ng of food upon it and 





for basting it The 
rack Is collapsible and may be conveniently 
inimum of space It is adjust 


ile to fit different sized ovens 


LIGHTING FIXTURE J. T. Ross, care of 





Mitchell, Vance & Company, 507 West 24th 
Street, New York The fixture is particularly 
lapted for use in hospitals or sick rooms, be 
ng provided with a bracket which may readily 
iched to the headboard of a bed The 


bracket is steadied with a clamp whose jaws 
nay be ide to grip either a rectangular or 
curved surfa 


VAPOR LAMP.—W. Liepke, Berlin-Charlot 


tenburg, Germany The invention relates to 
vapor lamps, including certain new and useful 
improvements in a main burner and means by 
which it is supplied with vapor, and a pilot 
fla me 


urne! 


operating to start the main 
ing itself cut off, when the main 
ed rhe cutting off of the pilot 
flame is accomplished by a thermostatic valve 

ECONOMIZER L L GORR tox =. 285 
Marshfield, Oregon 





urner 


Among the principal ob 
ects which this invention has in view ar 
l 1 system for supplying to a furna 


ipola air which has been heated by escaping 




















EFCONOMIZER FOR TRAPPING MINERAL MATTER 
IN GASES 


gases so as to separate any escaping miner 
tter held in suspension to pro 
vid il for cleaning.the apparatus; ar 
to provide ar ipparatus which may be «¢ 


panded or contracted at will 


Wachinesand Mechanical Devices, 
MACHINE FOR MAKING PAPER BAGS 
Ilert rempelhof near Berlin, Gert 
signed to make flat bags of 
oth rectangular and triangular form The 








lanks, after they have been folded are con 

eyed at an angle depending on the form of 
the bag. to tl ipparatus for closing their lap 
Whi the ips ar eing folded and stuck 
t lanks are eing moved continuously 


WELL-CASING PERFORATOR A. ¢ 





(;RAHAM 11 ¢ rok St Barthesville, Ok 
present Invention s an improvement or 
ne s ired previously by Mr. Graham, and 
ongs to the iss in which rotary perforat 
ing wheels are used to produce a plurality of 
rows of perforations longitudinally on the we 
ising, during wement of the perforator ir 
directior \nti-friction devices are used 
to reduce the friction produced by the lateral 


thrust of the perforating wheels 
OYSTER-DREDGING MACHINE N \ 

LyYBeck, 1 Madison Avenue New York city 

Mr. Lybeck’s invention provides a continuous 


acting dredging anism which may be sup 
ported upon any f the usual vessels and which 
will xcavat fro oth sides of the vessel 





ind convey the oysters into the bins Means 
ar provided for moving the vessel laterally 
for permitting the vessel to roll and 
pitch without disturbing the echanisms on 
th sea bottom 

HIGH PRESSURI VALVE.—J LANGS 
porFF, Jersey City, N. J., and L. Krue, New 
York, N. ¥ Address care of Joseph Langs 
dorf & Co., 314 E. 21st St., New York, N. Y 
The principal object of the improvement is to 
provide a valve which will be maintained in 


osed position through the aid of a spring 
issisted by the pressure of the fluid passing 


through the valve, opening of the valve being 





rought about through compression of the 
spring 

RECIPROCATING SCOOP DRAG J. W 
SacKeTT, Jacksonville, Fla. The invention has 
reference to hydraulic dredging machinery, and 
particular reference to attachments for the 
lower end of the hydraulic pipes through which 
the dredging material, such for instance as 
mud is to be conveyed 

APPARATUS FOR SETTING AND CAST 
ING SEPARATE TYPES ON LINOTYPE MA 
CHINES F. ScHIMMEL, 77 Rue de Bagneux 
Montrouge, Seine, France The essential feat 
ire of this invention consists in taking a sep 
irate casting from each matrix in a line of 
matrices composed on the machine for casting 
nes of type, after the line has been cast, this 
being effected before distribution or return of 
matrices into their magazines As the opera 
tions of casting separate types from separate 
matrices and distribution of the latter, are ef 
fected during composing of a second line, no 
loss of time results and in this manner the 
natter to be printed is set up in duplicate by 
1 single machine controlled by a single oper 
itor 

LATHING DEVICE.-W. W. PALMER, Box 
88 Tottenville, S. I., New York, N. Y. This 
invention has particular reference to wood 
working apparatus for use in applying com 
mon Jaths in building construction, Through | 


the work of this device a considerable r imber 
of laths may be arranged in relative position, 
properly spaced, ready for application to the 
studding, whereby the laths may be applied 
with accuracy and rapidity 

FIRE ESCAPE APPARATUS.—K. L. Ets 
NEk, 882 Union St., Brooklyn, N. Y. The im 
proyement comprises a simple and novel com 
bination of elements which can be easily and 
cheaply installed and which can be operated by 
any one for the purpose of escaping or assist 
ing others to escape from the building to which 
it is applied, on the outbreak of a fire 


Prime Movers and Their Accesscries, 
ROTARY ENGINES J. F 
Box 1,057, Butte 
ine is provided with a cylindrical member 


NETTLE, P. 0. 
Montana This rotary en 


overed with wire wool fitting snugly 


y against 
the casing in which the cylindrical member is 
idapted to rotate The fluid directed against 
the matted wire wool, may expand considerab)y 


n the openings in the wool 


Railways and Their Accessories, 
RAILWAY CROSS-TIE R. H. Pinknam 
Derry, Westmoreland County, Pa This inven 





tion has for its object the construction of 
ross-ties in such a manner as to utilize old 





RAILWAY CROSS-TIE EMPLOYING OLD RAILS, 


or discarded fragments of running rails so 
that they will constitute the principal portion 
cross-ties The invention covers certain 





lioning devices, and special means for s¢ 


curing the cushioning device to the rail 


Pertaining to Vehicles, 
SIGNALLING DEVICE.—M J MANDEL 
’ West 145th St., New York An im 
proved signalling device is here provided for 





use on automobiles whereby the chauffeur may 
display a turnout sign or a stop sign by day 
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SIGNALLING DEVICE FOR AUTOMOBILES. 


or night, and also sound an alarm. The signs 
referred to are normally retained in a com 
partment, but may be swung sidewise into 
view when desired 

SLED ATTACHMENT FOR AUTOMO 
BILE.—F. F. Stapie, St. Francis, Maine, 
The invention provides a sled and propelling 
mechanism therefor attachable to standard 
makes o° automobiles without altering the car 
other than to remove the wheels Propulsion 
s secured by means of chains fitted with 
spikes and driven through suitable chain and 
sprocket gearing from the rear axle of the car 


Designs. 

DESIGN FOR CARPET OR RUG.--E. W 
Trik, care of Beattie Manufacturing Com 
pany, Little Falls, New Jersey The patent 
covers a flowered design, the main body of 





which consists of flowered squares, about which 
is an elaborate border of conventional leaves 
and flowers. 


Nore.—Copies of any of these patents will 
be furnished by the Screntiric AMERICAN for 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 
this paper. 





We wish to call attention to the fact that 
we are in a position to render competent ser 
vices in every branch of patent or trade-mark 
work. Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
applications, irrespective of the complex nature 
of the subject matter involved, or of the spe 
cialized, technical, or scientific knowledge re- 
quired therefor. 

We also have associates throughout the 
world, who assist in the prosecution of patent 
and trade-mark applications filed in all coun 
tries foreign to the United States. 

Monn & Co., 
Patent Attorneys, 
361 Broadway. 
New York, N. ¥. 
Branch Office : 
625 F Street, N. W., 
Washington, D. C, 
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Keen Kutter 
Junior 
a yy Razor 

KJ10, 


In neat 
traveling 
box 
Price 
$1.00 









Kutter saf 


‘ good; that 
is right; 
these are 


highest 
6atisiact 


about it. Only t 
Swedish steel goes 


remarkable value. E 


return your money 
question. That's t 
Kutter guarantee. 


Trade Mark Registere + 


Philadelphia, Toledo, 
Minneapolis, 
Sioux City, 
' Wichita. 











Diensiches Keen 
and knives—temper 
that lasts. Of 
course, the steel is 
A temper. The design 


H superb. Altogethe r, 


ities that give the 


KEEMKU' 


Cutlery 


Ne. Ei The name 

n black o> on - wet? 

morocco Keen K utter 
case guarantees the 
Price ‘ 

$3.50 temper—no 


gues swork 
Kutter Safety Razors, ‘The 
Keen Kutter Junior at $1.00 is 
keeps a keen, true edg 
You'll never have cause to fuss 
and fret with a Kee 


safety razor or pocket knife. 
But if you do, the dealer will 


"The Recollection of Quali 
Long After the or is pays oo = 


If not at your dealer's, write us. 


St. Louis, New York, 


Pocket Knife 
No. K02161 
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Price $0.65 


! 
Intra-coastal Canal System for the | 
Atlantic Seaboard 
(Concluded from page 185.) | 
the need for a completely sheltered water- 
way between Narragansett Bay and Bos- 
ton should receive further consideration. 
He was of the opinion that, after the com- 
pletion of the Cape Cod Canal, the ques- 
tion of its acquirement by the Govern- 
ment, based upon its value as a going 
concern, might be worthy of further con- 
sideration. 

The next link in the _ Intra-coastal 
Waterway is what is known as the Nar- 
ragansett Bay—Long Island section. This 
route leaves Narragansett Bay at Bissel’s 
Cove, and follows a series of tidal streams | 
and lagoons to Long Island Sound, oppo 
site Montauk Point—one object of this 
diversion being to avoid the dangers of 
navigation around point Judith. The 
Army Engineers estimates showed that a 
canal 18 feet deep would cost $11,399,205 
and that one 25 feet would cost $24, 
736,635. The Special Board was favor- 
able to the construction of the smaller 
canal: but the Board of Engineers of | 
Rivers and Harbors differed from them, 
believing that the canal afforded prac- 
tically no saving in distance over the out- 
side route, and that boats would probably 
prefer the latter, except in stormy 
weather. They designated this as the 
“least-needed link” in the whole scheme. 
The chief of engineers concurred with 
this view of the Board of Engineers, be 
lieving that the full benefit to be derived 
from the construction of a canal 18 feet | 








| 
| 
| 
| 
| 
| 





|deep could be obtained only on the com 


pletion of the sections of the waterway | 
to the south. 

The ScieNTIFIC AMERICAN is of the opin 
ion that on the completion of the Cape | 
Cod Canal, the protection afforded by 
Cape Cod Bay, Buzzard’s Bay, and Long 
Island Sound will be sufficient to meet 
the commercial necessities of the situa- 
tion for many years to come. 

New York—Delaware Canal. 

Although the report of the Army Engi- 
neers is unfavorable to the construction 
of that part of the intra-coastal canal 
scheme which lies to the eastward of 
New York Harbor, they favor the con 
struction by the Federal Government of 
the proposed waterway extending from | 
New York to Beaufort. Regarding the |} 
New York Bay-Delaware River section, 
the Special Board found that it would 
be inadvisable to purchase the existing 
Delaware and Raritan Canal, and they | 





recommended wip a new sea-level canal 
with a depth of 25 feet, connecting Rari- 
tan Bay with the Delaware at Trenton, 
be constructed at an estimated cost of | 
$45,000,000. The General Board, how- 
ever, considered it improbable that the | 





commercial benefits of a 25-foot sea-level | 
canal 72 miles in length would warrant | 
the large expenditure. They claimed that, 
for the expected traffic of 5,600,000 tons, 
such a canal would show no advantage 
over a double-track freight railroad. The 
Board argued that, since the principal 
estimates for a saving by this route were 








based on calculations for one thousand | 
and two thousand ton barges, and since | 
either of these can be accommodated on 
a depth of 12 feet, it would be advisable | 
for the present to build a canal of that | 
eapacity only. 
General Bixby in his report of August, | 
1913, recommends the construction of a | 
lock canal, 12 feet deep and 90 feet wide, | 
from New York Harbor to the Delaware 
River, at a total cost of $20,000,000. He 
suggests that it be so built as to provide 
for an economical enlargement to a depth 
of 25 feet and a width of 125 feet, and 
for its ultimate excavation to sea level. 
Delaware River-Chesapeake Bay Section. 
After examining all practicable routes | 
in the section from the Delaware River to 
Chesapeake Bay, the Special Board se- 
lected and surveyed a route along the line | 
of the present Chesapeake and Delaware | 
Canal, which reaches from Delaware city 


on the river of that name, to Chesapeake 

city at the head of Chesapeake Bay. This 

examination showed that a canal 25 feet 

deep, along this route, would cost to build | 
(Concluded on page 199.) 



















Nae ic? 


Here is a real puncture-proof pneumatic-—-made 
by successful tire makers of established reputation 
—the 


LEE "=. TIRE 


Here is a tire that is 


guaranteed puncture-proof 


and this guarantee, issued by a concern of twenty- 
five years standing, assures you the return of every 
cent paid for puncture-proof insurance, if your 
Lee Puncture-Proof should puncture. 


Could anything be fairer ? 


Do you want to know more about this unique 
tire and this unique guarantee? Write for booklet 
No. 6—it’s free. 


LEE TIRE & RUBBER CO. 
CONSHOHOCKEN, PA. 


J. ELLWOOD LEE, President 


















The economy and ease of using 
Williams’ Holder-Top Shaving 
Stick is exceeded only by the 
luxury and comfort it affords. 


SPECIAL OFFER—Suit Case Sets 


We have prepared very attractive sets of samples 
which we call ““Men’s Suit Case Sets’’ and 
“Women’s Suit Case Sets.” Either set named 
below will be sent for 24 cents in stamps. 





Men's Suit Case Set Women's Suit Case Set 
Contains . Contains 
Holder-Top $ Talc Powder 
Shaving Stick . 
. Dental! Cream 


Shaving Cream Cold C 
oc ream 


Dental Cream . 
+z Jersey Cream 
Talc Powder Toilet Soap 


Jersey Cream > vin be - Violet Toilet 
Toilet Soap : ; \ Cimams 4 Water 


Address: The ; tape Department A 
J. B. Williams . y Glastonbury, 
Company : a 2 : . Conn 


Williams Talc Powder 


: hoa? a 
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PARTMENT OF AGRICULTURE. 1912./ to the halcyon coasts of old Provence. The 
. ; ‘ , - " Ir a . 
Kindly keep vour queri ) separate sheets of paper when corresponding about such Washington: Government Printing Of-| inustrations are well-selected and generally good 
ice 9123 7 strate 3 ; 
matter ws pal ubscription book ot his will greatly facilitate inswering your fice, 1913 SVO.; 7S1 pp.; illustrated. Altogether one might do far worse t 
I ) a rse than spend 
suestions, as in mar wes tl have to be referred to experts Ihe full name and address The general makeup of the Yearbook is pre- | an hour or two of healthful relaxation ace 
- I in accom- 
should be given on every sheet No attention w be paid to unsigned queries. Full hints | scribed by law, but each year becomes pro- | panying the author in his pleasant book jauntings 
to correspondent e printed from time to time and will be mailed on re juest gressively interesting, and the richer by one year | through France 
in comparison This feature alone, comparative 
statistics, makes the work most instructive to} A Mopr. Fire-proor Farm House or 
12844) W. W. S. ash As we are | investigators in this line, as well as the uses |‘! ™an who would know his country’s advance Country Home. Practical Suggestions 
euhesines of ane tending to the & which have been made of this curious liquid, | ™°"* '™ productiveness, and makes it indis ior Keonomical and Enduring Construe- 
Salen I tal Nberty e askine » a | We name &8u: ements Nos. 1217. 1154, 1174 pensabl to certain public speakers and educators tion, with (¢ omplete Plans and Specifi- 
question to settle a dispute. In the tropics, | 1186, 1187, 1162, 1303, 1226, 1278, 1170, 1542, | The body of the work, presenting the report of/ cations of a Model Building. By A. L. 
where the ew f asel are inable to get | 1524, 1528, 1588, and 1958, which we send for the Secretary, is as varied and informing _ gee A. Himmelwright, M. Am. Soe. C, * 
ool water irink aid th ise & ‘porous 10 cents each It is followed by twenty-four special articles on ete., New York: The Neale Publishing 
‘je , place same in & draual such subjects as promising new fruits, improving Company, 1913. Oblong 4to.; 72 pp.; 
and the wat becomes much cooler than th re 46 ’ _ quality in poultry and eggs, and insect enemies 26 full plans. Price, $1. 
; : . 12849) E. O. T. writes Some time] of live stock. The book has some good repro- Ss , 
rrounding att phere Is this a fact or no The attractive house presented in these plans 
. Pp . : Peas on te & , ZO an article appeared in your Query columns! ductions of fruit in color, in addition to sixty ¢ sixt t ‘ 1 
f " w cooling ate art 1 use in . - is one of sixteen rooms of convenient and pleasi 
: ‘ , . arog th regarding the weight of a body on the equator half-tone plates of diversified character Che oe - al he pleasing 
tin NCS are na Ong oer! man y ' arrangemen ha authors opjec 1 ri 
f ‘ snd at the poles rhe statement was made that | frontispiece is a portrait of the Hon. Norman : J in urging 
t h rid ns Where the cocoa substantial fireproof construction is a laudable 
; . : partly owing to the centrifugal force at the! J. Colman. the first Secretary of Ag 1 
nut ¢ w ‘ nm the salwa lelicious . one, and his explanations and specifications go 
equator, and partly because the poles are nearer | who died in 1911 I 
ict x ang the ™ der a t i , . aad ' , at once to the heart of the subject in an under- 
the eart s center. the my woul weigh more 
mm . . lelig I standable manner Coming to price schedules 
} pole rl aw is frequentl referred to "y . i. ‘ _ 
wa ‘ : : ELECTRICITY FOR THE Farm AND Hos it is our impression that only an exceptional man 
astror ar reason advanced is the 2. — r ‘ . 1¢ P 
" ‘ . nn ‘ cul By Frank Koester: With an Introduc- with exceptionzxl opportunities could obtain sup- 
lifferer the ose tions of pendulums o ah ’ 7 » . 
acai, Sin aang ‘ pm “~s im tion by Thomas Commerford Martin. | plies and labor at the low figures there given 
th im t Might not the difference in . . . T. Com “4 
ler a ship's av : away the i New York Sturgis & Walton Com-| Mr. Himmelwright’s construction is generally 
: veig) at the two points be accounted for wholly yan 1913 16mo.: 279 nD. : illus- . , 3 
whir ha xud t pores and ts P s pany, Jio. mm0., «£49 Pp.; sound in principle, although it is not in accord- 
Pp } ntr ural ree If the body in question trat j P 2 $1 t 
ot staiche ‘ s makes wa - rated. rice, ° ne ance with the best modern practice to make the 
r . - were lowered into a deep shaft it would not ie 
more water ft e th ig and evaporat mateiies ewith ling the fact that The intensely modern note of this work is| chimney support the roof, as seems to be the 
increast welg no stan x it ac é a 
Phe heat necessa RPGTaNS UO WHle CON |. os as tl enter of aravit« On the | Sttuck in the frontispiece plate entitled In | case here However, anyone contemplating the 
i as nearer we « of gray ‘ 
in part from the wa ‘teelf, which thus becomes . : : ” the Glow of an Electric Radiator Positive | erection of a fireproof country home will find 
: ther hand, it would actually weigh less, owing . , 
- ler evi m - the . may - shining upon | the attraction of the matter above it. and at and practical assistance is offered in concise form in the volume — information, and 
the jar ® COO y selves by anning in the t F r t sts . ‘ities an nspiration t smi ere ics 
, ; . , . oo ' ~ the center of gravitation would weigh nothing » the man living at a distance from citi and - a fon to no small degree. A modification 
ait “ if re > why Mm day with «a aric s POs « res. ) t yk S as ¢ ¢ in). Siti 
‘ ‘ : Wh then, should it weigh more at the poles libraries who is yet broad-minded and progré : . pean : ae <0. Faeroe cree 
high | yictit i ard to endure is that the sive enough to want to improve his condition is a welcome addition to the work 
, ° — Were the earth rigid and to cease revolving 
oist ure whic exu rom our weilies is not y T ‘ “tf 
peer f " on its axis, thereby doing away with centrifugal of living ro tls end the suthor po weenie > ’ 
. el vaporated m the skin as when the for > in his subject, gives simple detailed directions Tue ProceEDINGS OF THE OpTiIcaL Con- 
: : orce, it would seem that the body would weigh 019 - 
—— = www We can endure a high ten most at the equator, for the reason that, mor for equipping a farm house and its outbuildings VENTION. 1912 Held at South Ken- 
mos quat oO ‘ ast ‘ ore : 
perature with 1 1 ios liscomfort when tl . ais es with electricity. The various methods of generat sington June 19th to June 26th, 1912. 
. matter was exerting a downward attraction or ‘ ° : . 
humidit is low than when the humidity is | ae ae al ‘ ing the power are explained. and the many pos Vol. II London: University of Lon- 
: — 7 5 meee . ‘ : i owing to 1 elliptical form of the earth . ore ee 
high When ” humidity is high the water in . 1a sible applications of the small electric motor don Press. Svo.; 359 pp.; illustrated. 
If the “aly were at the poles, there would be . ° 
he jar will n evapora apidly nor become " naan aia are set forth, from water pumps and churns to Price, 10 shillings net. 

Asse Sahin a innit anal am teas less matter exerting a direct downward attrac : 
of ol as wh al ‘ eel ry : , | tom. the juatorial bulg acting on it at a larger | making and dish-washing The cost of suc Addresses and papers by leading scientists 
is } " 1etimes t q d here _ ‘ 1 wlecte i ater . 

A - ; soaps " ’ } angle, and consequently. exerting less of a pull. | 0M rations has not been neglected, but is treated | and experts make the report of the Optical 
n ordir brie red flower ot with a cover ata > r ‘ , ‘ ‘ . : . 
. , . . The point I am trying to make would be better |'" ® Separate chapter Plowing, heating, the Convention of 1912 very instructive reading 
v id answer the purpose . rigs ae 1 } van | + ? : . 
a illustrated by supposing the earth to be very | “lePphone, irrigation, these and other diver here are reviews of the advancement made in 
oblate, say only a mile or two in diameter between | applications are profitably discussed Review | the optical art, observations on such topics as the 
» - , ‘ f . r f . "hig ‘4 . ¢ ‘ ‘ : 

12845) KR. SS. W asks I possible, the poles. Would the body then weigh more at | @Uestions at the end of each chapter give the | measurement of light and illumination, new spec- 
wi pleas f f there a . ~*~ the poles, say a mile from the center of gravity work added value as a text book tral color-mixing apparatus, diffraction images 
tablished ste for generating and storing und with only a small portion of the earth's . \ 7 : : and the ideal photog lens In conclu- 

; P » s for - t eUpDaA- 
electricit for tig! f purposes, | ise of the mass exerting a downward attraction, and thé Sarety. Methods for I Seen oe a sion, the work presents as an appendix a table 
wind-mill? A. TI ive been several Instances Creater portion acting only at an angle, and tional and Other Acen -—— and Disease. for calculating spherical aberration 
of farmers and others employing wind-mills for ¥ 2 tag! Pos a By William H. Tolman, Ph.D., Director 

far partially itralizing this attraction by acting : M woe) | 
iriving a dynamo for charging a storage battery, jn opposite, or nearly opposite, directions, than tL the —— 7 i Ne Vek: tn A Popvutar Dictionary oF Botanica 
and in this way lis w their places ele it would on the rim or equator, with the greater eonard B he m =. ew or <a ar- NAMES AND TerRMs. With Their Eng- 

city. theae is described in the 5 part of the mass acting nearly vertical upon it i & ~y ‘Pri I 13. Svo.; 422 pp.; lish Equivalents. By George Frederick 
AMERICA . ’ ' i$, and another in | aithough very distant from the center? A. The illustrates rice, d) net. Simmer, New York: P. Dutton & 
No 6 of the Ame Vorurne We will send you increase in weight from the equator to the poles Last year, by the adoption of safety devices Co., 1913 
> ' ' f t - ‘ or y TT : 
these pap a uct is not accounted for wholly by the decrease of | such as are described in this volume, The Pénn This little dictionary, as its introduction tells 
centrifugal force as one goes toward the poles. | sylvania Railroad Company reduced their serious | ys js intended for the use of lovers and students 

12846) W. H. 7 ash Would it be | Centrifugal force diminishes weight at the equator | shop accidents 63 per cent and the United States | of plant life and garden, field, and wood. As 
practical to build u " ) urs for a small, by 1/289, while weight at the poles is greater | Steel Corporation reduced theirs 45 per cent most botanical names convey so little meaning 
hight f wood, boiling the by about 1/190 The difference is due to the | This bears out the opinion of the engineering pro-| > those who are not linguists, the intelligent 
wood first. Or is there some other shape of the earth A body is about 13 miles | fession that one half our industrial accidents are | potanist will find here a useful companion when 
better vent or paint A. We nearer the center of the earth at the poles This | preventable Are there reasons, aside from the | rambling through wood and field The book 
do not making uttery cells of wood. causes an increase of weight Your reasoning | humanitarian aspect why our efforts should differs from most reference works of a similar 
Thev will st for a little while, but the acid on this point is not sound Distance from the | be bent toward safeguarding our workers? The) ¢haracter asmuc s it de ea far ore atten- 

' laracter inasmuch as it devotes far more atten 
Itimately gets ou The joints are with diffi- center of gravity affects weight in the inverse | volume in hand answers this question in a manner | tion to specific names than is ordinarily the case 
culty made t Sulphuric acid can only be ratio of the square of that distance, while quantity | to silence all argument Each wage-earner is enc ee © are unfamilis ‘ -lassic 
i J n tho who ar infamiliar with classi 

held in ea glass or hard rubber vessels. of matter affects weight directly as that quantity. | an economic asset of the nation every such | janguages will find it particularly useful 

Asphaitum and paraffine are the only coatings It must be seen from this that a change of dis- | asset temporarily or permanently removed from 

which resist sulphuric acid for any time tance will affect weight more than the same | activity becomes a liability, a charge upon the| Les Sourciers eT Leurs Proctpts. La 
amount of change in the quantity of matter, | nation that is evident in increased burden upon Baguette, le Pendule. Par Henri Mager, 

12847 L. G. B. aalk l Is it possible causing the attraction The quantity of matter | the taxpayer through the channels of such city Ingenieur-conseil en Hydrologie Sou- 
foc & wave (© «. & sound-wave) to advance at 4ttracting a body is a very little less at the poles, | departments as health, charity, education, or terraine. H. Dunod et E. Pinat, Paris: 
. velocity than the inear velocity of and the decrease of distance causes an increase | police, to say nothing of the wasteful expendi- Sv.: 314 pP.; 107 figures. 
the particles (or molecules) of the medium trans- Of weight in the ratio of about 3963.296 miles*| tures represented by civil suits The authors Scientific Europe's interest in the divining 
mitting the wav if x explain 4 The to 3949.790 mile these being the polar and | have not taken the impossible as their aim and wads hha Wane sania bs Commune 6 onuete 
velocity of a wave, and the velocity of the par equatorial semidiameters of the earth which are | object Germany conserves annually the amount has even been founded for the express purpose 
thietes of thu odie ¢ gh which the waves ¢mployed by astronomers in their calculations.| our own criminal carelessness flings away We of studying the phenomena of the divining rod. 
move are two distinct tions. The wave form Your statement is not correct that the matter| have half a million industrial accidents every In France the subject has provoked so much 

‘ as . in the earth which is above a body causes it to) year, at a social and economic loss of $250,000,000 : : 
moves on continuously with a uniform velocity : St ' f t i 1 eff discussion that some very elaborate experiments 
In the case of a sound this velocity is 1,090 feet Welsh less It is shown in mechanics that a 8 10p hygiene, another factor of industria - ant demic tte ot ta a oe 
@ second at the freezing point The air partick body within a spherical shell will be attracted ages ee is as cage at length Wineniden’ anil Chased Biden. ween 
in the wave ve backward and forward for equally in all directions by the matter of the | In short, the ground has been well covered, and light on the reality of the phenomena observed 

bel 1 . y . . . ie ¢ . . ‘ > ) 56 : 
» limited distar Both distance and velocity Shell, and thus would have no we ight For this | the result is a thoroughly commendable volume The author of this book was the president of the 
diminish as wind rut The intensity reason only the mass of earth in the sphere ‘ jury charged with conducting the experiments 
: “- , below a body causes it to have weight, and the} BULLETIN OF THE BuREAU OF FISHERIES. | ° : 
of a sound depends 0 ee, wii : ww ( . . , Special instruments were devised to measure 
ee aod ; +} weight of a body below the surface of the earth Vol. XXXI. 1911. A Biological Sur- ; : 
depends upon the w gth or , > , the force exhibited, and moving pictures were 
a. . rhe pitel iries directly as its distance from the center vey of the Waters of Woods Hole and : Pre ; 
waves per = . ' ‘ay EB aa > ‘ = . made of divining rod manipulators in action. 
‘1 of the earth. A body at the center of the earth Vicinity. In Two Parts. S8vo.: 860 : 
ong & B GUCIINS, W ; “. . , . The author seems to feel that there can be 
‘ ; t . Iter weighs nothing because there is no matter nearer pp.; with charts and maps. Washing- , 
that the veloc , aon alt as po + wr yr . O12 | no longer any doubt as to the genuineness of 
en se P i alias rhe he center to attract it and give it weight rhe ton: Government Printing Office, 1913. ‘d aes u-arn We at 
: : : a divining rod manipulator’s exploits 2 
her itaide of it tt “te 1 . - 
solar system fs beli © moving as a whol ere ou it attracts it equally in all Part I of this issue of the Bureau of Fisheries | assured that “the impressions received by the 
in a certain direc Regarding the solar | directions and does not affect its weight rhe | is divided into two sections, the first dealing divining rod manipulator are due 
system as a disk. i with its face for quatorial bulge puils equally on a body at the | with physical and zoological aspects, the second | ¢¢ his having entered a field of influence created 
ward. or its ede rward 1. The sun is moving vol ull around it and thus does not affect the | with botanical Part II also has two sections. | py an electric current. a liquid current, a gaseous 
toward & point on orders of the constella- Weight at the poles These considerations will) the first being a catalogue of the marine fauna current, or in a more general y by anybody 
tion Hercules, according Newcomb, whose xplain the extreme case which you suppose of | the second a catalogue of the marine flora. It at all It is stated that the sensitive person 
right ascension is abo degrees 30 min a broad disk with a very short polar axis. There | jg pointed out that faunistic and floristic studies is impressed by the lines of force of the field 
and declination 35 degrees nort his is neither Would be a ver nall amount of matter in the | are justified both from scientific and practical of influence. The natural force most widely 
in the plane of the Ectiptk r at right angles to *Phere below i ince nearly all the matter points of view, and the thoroughness of investi-| encountered is electricity, but the author be 
it. so that the sola ates rewarded as a disk. §8 in the equatorial ring This is not the case gation shown by our Government reports in) jjevyes it would not be prudent to regard the 
sland enue te plane Each planet With the earth These matters are discussed | general and by the present issue in particular, | manifestations of the divining rod as electri- 
lescribes a spiral around ‘ dereal path of Guite fully in Young's “General Astronomy commends this survey to all naturalists cal in nature He is more inclined to regard 
the sun , discussion of tl topic may be Which we send for $3.05 rhere is no astronomer them as exhibitions of a new force, hitherto 
* ‘ 5 . ho Ss 8 > I é J . op , 7 
found f: Young Manual of Astronomy nor physicist who thinks a body weighs less at| France rrom SEA TO By Arthur unknown, a force which he tentatively calls a 
whi we send for 8 0 postpaid the poles, or that the difference in weight is Stanley Riggs, F.R. New York: prolongation of matter."’ He dismisses too 
counted for wholly by centrifugal force Rrida i , 012 . - ad . ‘ 
) ‘ McBride, Nast & 1913. pov.s lightly the possibility that the wielders of the 

12848) ( \. del ash Could yo 315 pp.; illustrated. Price, $1.25 net.) divining rod, admitting their honesty, are subjece 
zive me informat r urding liquified air « 12850) M \. C. asks: Can you give The author of ‘Vistas in Sicily’ gives us much | to the same subconscious promptings as those 
periment and wha been a hed, on } na f any substance which is a non-| more than a charming glimpse of French land-; who writ« automatically’’ and have hallucina- 

dire« n » th b nagaz wit! ‘ r of sound \ All substances which | scape and architecture and character, in their | tions rhis psychical phase of the inquiry might 
above information wanted \. We ca ’ ‘ legree of elasticity are conductors | varied manifestations from sea to sea He | have been elaborated. Whether or not we accept 
ou with all whi ha ‘ ‘ ‘ \ ! f sound Loose sterial of almost any kind | pities the misguided souls who miss the enchant the performances of water finders as genuine, 
al Our bo id Als pri $ wilt be a poor conductor If the space between | ments that the wide French countryside unfolds, | it nnot be denied that the book written by 

I I 
covers the |} ) time w va i with shavings, wool, cotton, | for the feverish frivolities that the city of Paris| Henri Mager is remarkably interesting and re- 
its publication Our ive the ex- | feathe mall lumps of broken mortar or any | affords And in the end the reader is inclined | markably instructive indeed, probably the 
perimen quid air and a fu lescription similar material. it will not conduct sound, and/| to agree with him Mr. Riggs’s style is happy best compendium and the best report on original 
f th ’ f whines of the different thus it dead the walls it is commonly termed land no one can regret wandering with him over | observations thus far published 
) { i 
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'» Modern science has now 
made it possible to easily 
» produce the most beautiful 
interior effects in a finish 
», that is also fadeless, durable 
and economical, by the use of 
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High Standard 


This is the only true Mel- 
lotone. It produces the soft, 
pleasing effects required in 


¥ 


artistic decoration, is wash- 
able and fadeless, and lasts 
for years, making it more 
economical than other fin- 
ishes. Black, white and 
fourteen colors. Send for 
Mellotone book and sam- 
ple color cards. 
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For factory and wareroom 
interiors there is nothing 
™ more desirable than 


Lowe Brothers 


* — Mill White 


‘7 It spreads freely, works 
fast and has great covering 
» ue , 
‘and binding power. You 
,, can whiten and brighten 
“| your walls even though 
% they are dark with dust 
* and smoke. Lowe Brothers 


Mill White has a great light- 
reflecting power, adheres to 
any dry surface, and may 
be had in either gloss or 
flat finish. 
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Illustrated Books—Free 


Experts have prepared our 
interesting books on these and 
other “High Standard” products 
which will be sent free on re- 
quest. There's a Lowe Brothers 
Paint, Varnish, Enamel or Stain 
| for every purpose. Write today, 
be mentioning the kind of finish you 
are particularly interested in. 
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| duction and following their descendants. 


| Development from the egg to the imago, 


| | 
| $9,910,210 and the Board recommended | 

that the Chesapeake and Delaware Canal | 
| should be acquired by purchase of $2,514,- | 

290. This canal is ten feet deep and is 
of the lock type, the locks being 24 feet 
wide by 220 feet long. It was suggested 
‘that the change to°12 feet be made grad- 
ually, and in such way as to interfere as | 
little as possible with existing traffic. 

General Bixby, in his recommendation 
made to Congress this month, advises | 
that the Government should purchase the | 
existing Chesapeake and Delaware Canal ! 
connecting the Chesapeake and Delaware | 
Bays, at a cost not exceeding $2,514,290. | 
He further recommends the expenditure | 
of approximately $8,000,000 by the Gov- | 
ernment in transforming this canal from | 
a lock canal into a sea-level canal with 
a depth of 12 feet throughout and a nine- 
ty-foot width at the bottom—the deepen- 
ing of this canal to 25 feet being post- 
poned until after the effect of the new 
12-foot canal on commerce is apparent. 

Norfolk-Beaufort Inlet Section. 

After examining all practical routes of 
the section from Norfolk to Beaufort, the 
Army Engineers selected and surveyed as 
the most available a route via the Albe- 
marle and Chesapeake Canal, Currituck 
Sound, Alligator River, Rose Bay, and 
Adams Creek. The plan was prepared 
for a canal having a depth of 12 feet and 
minimum bottom of 90 feet. It was 
recommended by the Special Board and 
approved by the Board of Engineers and 
the Chief of Engineers, that the existing 
Albemarle and Chesapeake Canal should 
be purchased for $500,000, and that $2,235,- 
(0 be spent for its improvement and its 
increase to a depth of 12 feet. The route 
from Albemarle Sound to Pamlico by way 
of Rose Bay was estimated to cost $2, 
215,000, the Brant Shoal cut would cost 
$55,000 to remove, and the section of canal 
from Pamlico Sound to Beaufort Inlet 
via Adams Creek Canal was estimated to 
cost S395,000. The estimated cost of con- 
struction of the whole section, exclusive of 
the purchase of the Albemarle and Chesa 
peake Canal, was $5,400,000. Congress 
last year made a start in the construction 
of the Inter-coastal Waterways by ap- 
propriating $800,000) for this Norfolk- 
Beaufort section, $500,000 of this amount 
to be expended in the purchase of the Albe 
marle and Chesapeake Canal, the balance 
to go toward active construction. 

Existing Conditions. 

The situation then with regard to the 
porposed Inter-coastal Waterway, is that 
the section from Boston to New York is 
abandoned; that the Chief of Engineers 
has recommended that Congress appro 
priate $30,000,000 for the construction of 
a 12-foot canal between New York and 
Norfolk; and that the 12-foot canal from 
Norfolk to Beaufort, as we have said, 


y Congress and is 
now under construction. 


Life Without Microbes 
> eas possibility of animal life under 
conditions quite free from microbes is 
occupying the attention of experiment 
ers, and the Paris scientist Guyenot uses | 
the common fly for this purpose (Droso 
phila ampelophila) obtaining their repro- 


He now possesses a collection of speci 
mens dating from two years past and com- 
prising a great number of generations. 


at 24 deg. Cent., lasts for twelve days, 
and the females commence to lay on the 
first and second days after hatching. In 
this way he obtains two generations a 
month and each generation contains at 
least 10,000 flies. The line followed by 
him since May, 1911, includes some 40 





generations or 400,000 specimens. Under 
these conditions, living in a medium free 
from microbes and feeding upon specially 
prepared food, the specimens do not show 
any lessening in strength of fecundity, 
but on the contrary their development 
takes place under exceptional conditions 
i which are not found in nature. While in 
|the ordinary case the mortality during de 
poamageap is often great for larvie and 
pupxe, it is practically nothing in the pres- 
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Prevents Dust ~ fi 











Sage Foundation Homes Co., Forest Hills, L.1. Constructed with’ TarviaX"™ 1910, Treated with *“Tarvia B’'1913 


Dust is Expensive 


WHEN an automobile speeds | the form of dust,until in time the coarse 
down an ordinary macadam | stone itself is exposed and a costly 
road it leaves in its wake a cloud of | renewal of the road is necessary. 
dust which is carried by the winds Modern roads should be built to 
over the neighboring fields, houses | resist modern trafic. To build any 
and lawns. other kind is wasteful. A better 
This is just as surely a waste of | binder than the ordinary mineral 
good matenial as if the automobilist | binder is needed and is offered in 
dug material out of the highway and | Tarvia, a coal tar compound espe- 
carted it away. Dust represents | cially prepared for use on roads, 
waste—costly waste—and the tax- Tarvia is dense, viscid, water- 
payers feel the result. A road that | proof. It fills the interstices between 
is properly built for modern traffic | the stone and forms a tough, plastic 
will not be dusty. matrix. This makes a waterproof 
Plain macadam gives way under | and automobile-proof surface. The 
the wear and tear of heavy rubber- | maintenance cost is usually so low as 
tired automobile wheels and the sur- | to more than balance the cost of, 
face binder of the road is torn away in | Tarvia treatment. 








Booklets on request. 
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Reg. U. S. Pat. Off. 
The only Dictaph 
[=e et ARI att REGISTERED 
Dictaphone — our trade-name. 
Man At The Desk — our trade-mark. 
Never one without the other. | 
The Dictaphone is the ideal means of direct typewritten 
communication, just as the telephone is the ideal means 
Reg. U.S. Pat.om. Of direct ora/ communication. 
Demonstration in your own office and on your own work. Reach for 
‘tre ” , 
your tel€phone and call up “The Dictaphone.” If you don’t find |} 
that name in the book, write to 
THE DICTAPHONE, Box 148, Woolworth Building, New York 
(Columbia Graphoph Company, Sole Distributors) 
Atlanta, Baltimore, Birmingham, Boston, Buffalo, Chicago, Cincinnati, Cleveland, Dallas, 1D 
Detroit, Indianapolis, Kansas City, Lincoln, Los Angeles, Louisville, Minneapo Mont 
Haven, New Orleans, New York, Philadelphia, Pitt ry Portland, Me., Portland, O1 I heonae 
Rochester, San Francisco, Seattle, Spokane, Springfield, St. Louis, St. Paul erre Haute, Toledo 
Washington, Wilmington, Vancouver, Winnipeg. Canadian Headquarters, 52 Adelaide St., W., Toronto 
“ Your Day’s Work” —a book we should like to send you. 4 
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Autemobile and Improved Roads. 


(Concluded from page 178.) 


tions which are most carefully laid in 
one course and some of which have been 
given a paint coat of bituminous mate- 
rial; and fourteen sections of brick pave- 
ment laid on six inches of concrete with 
as many varieties of modern paving 


A Fire Extinguisher for Oil, 


brick. Preliminary measurements of all 








quantities have been made on this work, 
Electric, and All Incipient Fires mpegs Bens apie. ogee Pong lgpa i 
kept. 
THE BROOKLYN RAPID TRANSIT CO The Natural Soil Road and Its Possibili- 

” ties. ; 
after tests, is installing them on All New Curiously enough we are forced to ad- : 
( ars mit there is a possibility that the natural Nase — moa 

se soil road will play an important part 
in the future. The natural soil road well PETES fire advice to the bud- 
Repeat ( Irders har c been sent by: drained and crowned is a most comfort- ding carpenter or: the student 
a ae? able road during a large part of the year. craftsman is: 


THE ADAMS EXPRESS COMPANY Will it not be economical to give the earth 


“ : . 
and gravel road a thorough trial? In the Lear to take the proper care 


THE STANDARD OIL CO. (of N. J.) past gravel and earth roads have not been See iS om of all, get a 
THE SOUTHERN PACIFIC S. S. CO. cat, with perestot’ dreceing, saturat| | (a/c 


soil roads may be kept in splendid condi will Oe the edge fe the tool, ng 
JOHN WANAMAKER GARAGE si eaten tes Oe taaeed Maes aaa, 3 one that rubs it on. A stone 
THE VICTOR TALKING MACHINE Co. has not yet been demonstrated that an that will cut quick, holds its. 


earth road built with the same care for : shape, and not glaze. 


THE NEW YORK FIRE DEPARTMENT grading, alignment and drainage struc The experienced workman, 


tures that would be given to a bituminous 


THE N. Y. AMERICAN (Press Room) macadam road, or a brick road. may not.| | 00; should heed Pete's, advice 


after all, be a very economical type of He means a Carborundum 


THE TIDE WATER OIL CO. road if properly maintained. If traffic on | Sharpening Stone. . Ask - * your, 


such a road develops in the future, there 


THE ILLINOIS STEEL COMPANY will be an excellent foundation for a| | atdware man to show you the 


superior surface. One reason that natural rectangular or the round com- 


THE N. 7 PUBLIC LIBRARY soil roads have not been considered by bination Carborundum Bench. 
modern highway engineers is because such Stone.— They are the Ane 


roads have never been maintained with 
Electrene has been ordered repeatedly sufficient continuity and care to demon stones for all around work 
because it proved the most efficient eke elet thee con Oo. Shere fo me could ever put in your kit. For 


doubt that a well-built sand-clay road, | "your gouges, get Carbo: 


ELECTRENE COMPANY wd, ts 4 mont excellent highway. 1t win| | @oUge stones. Ke 




















m “ ‘ stand up under considerable traffic, and | ' & 
Whitehall Building New York City is very comfortable for automobiling. of | From your hardware dealer or | 
course, such a road must be maintained order direct eR 3 
by skilled labor continuously. & r 
The most economical method of annual The 





maintenance of our bituminous bound ma- 
| HAVE you GOT $5. 00 TO INVEST? cadam roads has not — os gern co . 
Get in Business for Yourself Get scarifying of old bituminous bound| |i 
SAMPLES AT WHOLESALE roads to any extent. From now on, there | Niagara Falls, N.Y. 


will begin to appear the necessity for re- | 
































Big commissions—monthly payments—trial ship- ]}| surfacing bituminous macadam highways, alaatatemn peace 
ments—new stock—visible models—low wholesale as some of the first roads so built are] § psc toh’ 
: y time clonale 
prices. New advertising now ready now seven or eight years old. Evidence Kyith our qutfita, $8 $2.95 to 
’ : . $78.00 ee tomers gett F 
Write today for Agency offer Mention Sctentific American. presented at the International Road Con- Course, page PieeiriCycloperia tla Tor 3c. 
Use th gress in London, tends to show that high ELECTRO TaPoKTING sed 239 Fulteg St., “its 
Cou — PROM A SCIENTIFIC AMERICAN READER ]| ~~ . , ° P - - 
‘. ee te carbon tar products used for the super- (Utes ssecseess 
Fox Typewriter Company Address ficial coat upon highways, tend to become 
GRAND RAPIDS, . +: MICHIGAN | Business weathered and are less waterproof than 











a a some of the asphaltic oils. This evidence 


AMATEUR 
PHOTOGRAPHERS 


who want to make really good pictares—and 
whe have found that they can't do themselves 
justice with an ordinary lens—should start 
fresh in photography, with all the chances in 
their favor, by having their cameras fitted 
with a 


Bausch lomb Zeiss 


—the lens that — down waste of material 
by its splendid efficiency under ali sorts of 
conditions. Many times as quick as ordi- 
nary lenses—consequently gets good results 
even in poor light. So quick that no rapidity 
of movement escapes it. 








however is not conclusive. Over a great 





many miles of bituminous macadam State 
roads in New England, a very light coat 
of oil has been applied twice a season 
where automobile traffic was heavy. The 
oil has been put on regardless of the dust, 


1s e Oo Ss and forms a soft, loose layer of oil and 
fines which apparently protects the road 


» ( y ? , surface beneath, up to a point where the 


automobile traffic becomes excessively 
/ ; * dense. In neighboring States, other meth- 
ods of surface treatment are in use with 


more or less success. 


Automobile Economics and Good Roads. 





When it comes to the economic benefit 
of the automobile, we face a problem com- 
parable to the problem of the value of 
railroad transportation. The movement | 
of passenger coaches is not always of di- 


If you are interested in better 
results, send for literature. 


Bausch £3 lomb Optical ©. 


621 ST. PAUL ST. ROCHESTER, N. Y. 
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rect economic value, and yet such trans- 





as 


portation is an absolutely necessary feat- i hes Rae, 





ure of our modern life. It is quite com- 


“ ” 
Then Comes the Easy Wash-Up mon to hear it stated that the automobile | 


with Old D h Cl is a pleasure vehicle. In the beginning of | 
/ utc eanser the automobile movement, the pleasure | 


GRIMY HANDS are cleaned speedily, with a thorough- travel was doubtless very large, but it is 


ness and ease that soaps fail to give certainly not true to-day that motor ve- 

No Hard, Tedious Rubbing Required hicles other than trucks are all pleasure | 
Old Dutch Cleanser gets ander the uncleanliness and simply vehicles. A large number of them are! 
dissolves, dislodges and washes itaway Nothing withstandsits | y.eq for business purposes, in the same | 


wonderful dirt-starting qualities—not even stubborn stains— ot ie eaeeel .4 , 
sense tha 1e Yrailroad car is so used. 


AND IT Is QUITE HARMLESS TO THE SKIN There has been an extensive readjustment 


Many other uses and full directions of land values in many parts of the coun- | 
on Large Sifter Can—I10c : ; 
try since the advent of the ne | 


DON’T BE WITHOUT IT Suburban property has been in greater de- 
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How Much 
Does it Cost You— 


EVERY TIME YOU HAVE TO SHUT DOWN A 
MACHINE TO REPLACE A WORN BEARING? 
TAKE your entire manufacturing equipment,— your lathes, 
shapers, grinders, millers, boring mills, motors, dynamos and 
all of your other machine equipment. What does this bearing 

r t work and loss of time cost you in a year? 
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| BEABING BEONZ! 


READ of the service NON-GRAN is giving to scores and 

scores of manufacturers. 

THIS letter was addressed to the Scientific American on 

April twenty-ninth, 1913, and was written by Mr. A. L. 

Carter, Production Engineer of the Bower Roller Bearing 

Company, Detroit, Michigan: 

* Relative to NON-GRAN bearing bronze we beg to 
advise that we are using this bearing metal, supplied 
by the American Bronze Company of Berwyn, Penn- 
sylvania, in our grinder spindles The speed on 

ese spindles (in internal grinders) runs up to 14,000 
R. P. M. The — are 15/16’’ diameter, or ap- 
proximate spin¢ le speed of 3,400 F.P.M. Our first 
spindle, using NON-GRAN bronze, stood up very 
much longer than we expected and at the end of two 
and one-half months’ continuous running, averaging 
twelve and one half hours per day, was removed as 
there was a wear of about .0015. It is very necessary 
that there is no shake in our spindles and we are 
getting very good results indeed from the continued 
use of NO1!-GRAN as compared to the other bear- 
ing bronzes we have used.’’ 

AND this is why NON-GRAN bearings provide 
longer silent action, greater efficiency and 
greater life to any motor or machine. 

WITH the aid of a microscope, you will see that the polished 
surface of a bearing, instead of being one solid piece as 
it appears to the naked eye, is, in reality, composed of 
billions of minute particles. Now these particles are con- 
stantly being pulled at by the friction of the shaft revolv- 
ing against them Just as your hand would be pulled 
were you to hold it around a rapidly revolving shaft 

THE reason a bearing wears out is because these particles 
cannot resist this pull and are torn away from the billions 
of particles immediately back of them. As this tearing 
away of particles g on, the inside diameter of the bear 
ing keeps getting larger and larger until it no longer holds 
the shaft snug 

Whether or not a bearing will show rapid wear, depends up- 
on the struct f the bronze and how well the constitu- 
ent partic an resist frictional pul 

THE stiucture of NON-GRAN bronze is the direct opposite 
of the granular structure of other bronzes in which the 
particles have no holding bond between one another. 

THE structure of NON-GRAN bronze is non-granular, it is 
fibrous The particles in its construction are all knit 
together in a solid mass at friction on the bearing 
surface cannot pull the particles from their tightly inter- 
locked positions. 

THE particles of a NON-GRAN bearing are thus absolutely 
secure against all norma! frictional pull, and give way only 
to the very occasional abnormal pulls such as would be 

t s continued shaft pressures or the 
sence of lubricant. 
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to abnormal friction, 
« NON-GRAN 
Also in special 
e patterns, 





FOR this hurry-ap rep 
in Cored-Bar form ir 
castings f i 


TRAR this out and file it hut Down for Bearings.” 


AMERICAN BRONZE CO. 
1545-1573 CARTON BLVD. 
BERWYN, PENNSYLVANIA 
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How Manufacturers 
Can Increase Their 


BUSINESS 


Read Carefully, Every Week, the 
Classified Advertising Column 
IN THE ————— 
SCIENTIFIC AMERICAN 
Some week you will be likely to 
find an inquiry for something that 
you manufacture or deal in. A 
prompt reply may bring an order. 




















WATCH IT CAREFULLY 




























Why is the J. M. SHOCK ABSORBER the most fre- 
quently imitated of any shock absorber 
onthe market: For the same reason 
that counterfeiters imitate United 
States currency instead of Confederate 
money—because the 


J. M. SHOCK ABSORBER 


a Universally accepted standard of the day. 

herever civilization reigns, wherever 

automobiles run-—the J. M. SHOCK AB. 
is found on the best cars 

Nothing but proven merit can so 

» M. has based its case on 

and generalizations. Jt has t 

ditions of roads. 

HAVE YOU SEEN THE 


Wonderful Graphic Record of 
. J. M. Efficiency 
prin by the auto icself, which convinced Earle M. Ovington, 
w famous aviator and technical expert Have you heard why 
ca the veteran pathfinder of the A. A. A . and Kohl, the 
‘the-world motorist, both place their absolute reliance on 
. M. SHOCK ABSORBERS? , 
j = write for our free booklet—today, or call at any of the 
» M. Agencies, ‘There is one in every leading city. 


THE J. M. SHOCK ABSORBER CO., Inc. 
216 S. 17th Street, Philadelphia 


BR, . 
amen New York. Chieago, Cincinnati, Ruffalo, Rochester, 
pan Waskia Cleveland, jis, Boston, Pittsburgh, Balti- 
. jh tee Db. €., Hartiord, Conn., Los Angeles, San Fran- 
¥ ~ mr P 
Pertiong Onn Le rovidence, Erie, Pa., Seattle, 


B . — 
ranches in every civilized country 






standardize any article. The 
acts——not mere claims 
on all sorts and con- 












mand, speed in travel all over the coun- 
try has favored business development. Of 
course, ho one denies that a large part of 
automobile travel is still purely for 
recreation and enjoyment. The need of 
organized recreation and enjoyment for 
the more densely populated areas of this 
country cannot be denied. The automobile 
has become a social foree. The increased 
cost of highways is merely an incident 
which indicates the directions in which 
our people are willing to increase their 
expenditures. 

Perhaps of more direct economic signifi- 
cance than any item which has yet ap- 
peared is the increasing use of the auto- 
mobile truck in farming operations. Ap- 
ples are hauled by motor truck in Virginia 
and Oregon, cotton in Mississippi, potatoes 
in Maine, and so on. The possibilities of 
increasing the service of motor trucks 
in collecting cream, transporting perish- 
able fruits, and kindred operations are im- 
mense. When the use of such trucks be- 
comes common, the construction of roads 
will have reached a more scientific stage 
than ever before because the demand for 
such service will be exacting. While 
thinking on these matters it must be re- 
membered that progress in the economic 
development of transportation and distri- 
bution methods is an essential and inevit- 
able feature of our modern life. 

The Third American Road Congress 
which occurs in Detroit, September 29 to 
October 4, inclusive, will have one section 
devoted entirely to the discussion of the 
technical features of highway engineer- 
ing. As there will be present at this gath- 
ering most of the highway commissioners 
of the States actively engaged in road 
building, there should result from the 
meeting many valuable conclusions as to 
the present stage of construction and 
maintenance. 


The Winnipeg Tractor Trials 
Sixth Annual Event Shows Farmers 
Ready for General-purpose 
Engines 
By L. Ws Ellis 


HE sixth annual farm tractor compe- 
tition held recently at Winnipeg 
brought out the fact that, evenin the vast 
prairie provinces of Western Ganada, both 
farmers and manufacturers have satisfied 
themselves of the efficiency and economy 
of the larger, standard type of tractor, 
and are now more keenly interested in the 
medium to small tractor for general work. 
A glance backward over the six con- 
tests shows a marvelously rapid evolution 
of the modern tractor from the experi- 
mental to the every-day stage. The pres- 
ent year’s trials seemed to prove that 
from the popular standpoint, at least, the 
element of uncertainty was so lacking as 
to result in an almost complete lapse of 
interest. As if by common consent, farm- 
ers and manufacturers suddenly withdrew 
their support, and the competition among 
only three firms had more of a technical 
than a popular significance. 

The first contest, in 1908, was among in- 
ternal-combustion tractors only, the 
weight limit of seven tons barring prac- 
tically everything in the way of a steam 
engine. The very large gallery that 
watched the hauling and plowing trials 
had quite as much interest in seeing 
whether all the tractors would finish the 
tests as in the comparative scores. Their 
viewpoint was substantial, for only six 
out of seven finished, and nearly all had 
difficulties that would have proved serious 
in actual practice. 

After 1908, steam tractors were eligible, 
and for two years the battle was between 
the ponderous old steam engine and the 
lighter internal combustion rivals which 
had sprung up thickly and with growing 
satisfaction to the trade. The introduc- 
tion of a friction brake as a substitute for 
the threshing separator in a stationary test 
gave the steamers a better chance upon 
their own long-occupied ground, but the 
contest of 1910 was distinctly a gas en- 
gine triumph. The sight of gasoline and 
kerosene tractors busily plowing, while all 


MODEL 1912 


20 GAUGE 
Light Weight 


Hammerless Repeating Shotgun 


This new Winchester is the lightest, strongest and handsomest 
repeating shotgun made. It weighs only about 534 pounds, yet 
it has surpassing strength, as all the metal parts are made of 
Nickel steel, having about 50,000 pounds more tensile strength to 
the square inch than ordinary steel. The receiver is free from 
screws and unsightly pins to collect rust and dirt and work loose, 
and its solid breech, closed at the rear, makes it extremely safe. It 
operates and works with an ease and smoothness not found in sim- 
ilar guns of other makes. It is simple to load and unload, easy to 
take down, being separated into two parts quickly without tcols. 
For pattern and penetration, it is fully up to the established Win- 
chester standard of shooting quality, which has no superior. 


Ask your dealer to show you one, or send to Winchester Repeat- 
ing Arms Co., New Haven, Conn., for illustrated circular. 


A 20 GAUGE GUN FROM BUTT TO MUZZLE. 











Pocket Self-Filler 


Two predominating features of this new type Waterman’s 
Ideal are: the effective simplicity of the ink filling device, 
and the security of the screw-lock cap when carrying the 
pen closed. Filled from any inkwell by the mere pressure 
of a coin, or other device, through the small slot in the 
barrel. Closed by a short, quick turn of the cap, whereby 
the pen and feed are incased in an airtight security chamber. 
Made in short sizes for purse, vest or trousers pocket, and long 
sizes for general use. Also in handsome gold and silver mounted 


styles. In Waterman’s Ideals it is only a question of your pref- 
erence— Regular, Safety, Self-Filling or Pocket Self-Filling Type. 


Fine, Medium, Coarse, Stub points in all degrees. 
Prices, $2.50, $3.50, $4.00, $5.00 and upwards 
Examine and make your choice at your dealer's 
L. E. Waterman Company, 173 Broadway, New York 


Boston, Chicago, San Francisco, Montreal, London, Paris 
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of now within sight of a large, modern HAMBURG: 


city, was not without its effect | Largest SS.Co 


The combatants became the advocates 














i of gasoline and kerosene, respectively in the 1,306,819 
From one kerosene entry in 1910, the num ‘WORLD f TONS 
ber became eight in 1911 \ year later | 5 
UNIVERSAL WRENCH Co kerosene—the cheap fuel—won the fight 
just as gasoline, the labor-saver, had first | 
; . — won over coal Higher engineering effi 
: : + F | 3 3 a@ - ciency in the gasoline tractor could not 


prevail against the practical commercial 


odds that placed a handicap of nine cents 


nat Bei 
Sijgeae see 


a gallon—27 to SO cents an acre—against 
laboratory skill 


With these contests decided, and both 





WINTER 
CRUISES 


During 1914 
BY THE 








kerosene and gasoline tractors growing ln 





reliability to the satisfaction of the cus 


tomer. the five-to-one ratio of internal 





combustion to steam tractors for plowing 





now seem to make further contests un 





necessary for settling the broader, general 7 
questions. ‘Phe decision as to the merits| fj Hamburg-American Line 
of particular makes of machine is ever one qustenimsntaniiinait 







that must be settled on its merits for each 





New Cruise— 


ORIENT-INDIA 


By the S. S. CLEVELAND, 17,000 tons 


locality, and even each form, by itself 
owing to the great variety in type and 


adaptability of model offered the public 





Press and public had turned their atten 





tion to the one great question remaining 


From New York January 15th, 
1914. Through the Mediterra- 
nean, Suez Canal, Red Sea and 
Indian Ocean to Bombay and Col- 
ombo, including side trips through 
INDIA, THE HOLY LAND 
and EGYPT, stopping at interest- 
ing points in Europe, Asia and 
Africa. 





| the comparison of the tractor with the 





horse The rules of the competition re 






mained practically the same this year 





and promised no new light upon the ques 





tion of the hour The busy manufacture 





and the blasé farmer stayed at home, a 





lthree competitors. with the usual attend 
All Around Wrench ance of technical representatives, had th 


field to themselves. These were the J. I 






Duration about 3 months. 
Cost $700 up. 


including shore excursions and nec- 
essary expenses. 


NILE SERVICE 


Case Threshing Machine Company, Ra 


THE UNIVERSAL WRENCH hag grecligr neni ona 


and Sawyer-Massey Company, Toronto 
THE ONLY DURABLE, QUICK ADJUSTABLE SCREW AND NUT WRENCH MADE Canada: Rumely Inte sear Harvest 


er: Emerson-Brantingham ; Kinnard 








T fills its place more perfectly in the great progress of mechanical art than any other 








wrench or tool ever invented. The present age, greater in achievement than all past Haines; Diamond tron Works; Goold 
ages, demands greater speed and accuracy, and greater production in every line of Shapely and Muir; Marshall; and other By superb steamers of the Ham- 
human endeavor. former contestants, dropped out and, for | itt . . 1 
. . . - : our_g and Anglo-Amer ican Nile 
THE UNIVERSAL WRENCH has been recognized and pronounced by all | the most part, contented themselves with Company 
workmen from master mechanic to the man at the bench, the strongest, quickest to displays at the exhibition proper \s - 


adjust and never-failing Wrench now on the market and the only Wrench answering the 
demand for increased production. As a Pipe-Wrench the Universal positively has no 
equal in any particular; with its slidable and removable jaws the advantages are too 
plain and self-evident to the average mechanic to permit comparison with other 
Wrenches. This Wrench is now being manufactured by The Universal Wrench Com- 


usual, many pew models appeared 





Cruises to West Indias, 
From the inside, the competition was 
Venezuela and the Panama Canal 






well conducted. The Canadian Industrial 


Exhibition, the sponsors, provided satis by the largest ships visiting the 







pany of Portland, Oregon, owners of the United States Patents, in their new and com- factory facilities, and the conduct of the Caribbean Sea 
modious factory, with a capacity of 500,000 wrenches annually. test by ae of the American Society Ss. S. AMERIKA 
FOREIGN PATENTS VALUABLE of Agricultural Engineers, acting as such 


AND 
VICTORIA LUISE 


During January —February—March 
April. Duration 16 to 29 days. 
Cost $145-$175 up. 


Two 15-day cruises from New 
Orleans during January and Feb- 
ruary. Shore trips optional. 


1915 
Around the World 


Through the 
Panama Canal 
From New York Jan. 27th, 1915 


By 17,000-ton S.S. CLEVELAND 
Duration 135 days. Rates $900 up 


All communications with this company and for foreign patents of this marvelous | W%S 0f high order. Prof. L. W. Chase ot 


tool should be addressed to the inventors, C. F. and C. G. Youngquist, 442! Washing- the University of Nebraska, acted as engi | 
ton Street, Portland, Oregon. neer-in-charge. The judges were Prof. J. | 


a = — o— = ee ——b BR. Davidson of lowa State College, Prof 

















L. J. Smith of Manitoba Agricultural Col 
jlege, and Prof. H. W. Riley of Cornell 


University, former president of the so 









ciety. Each of these gentlemen heads a 


department of farm engineering, and the 





corps cf observers was composed of ad 
vanced students in agricultural engineet 


ing from the Manitoba institution, each 





jone with the advantage of at least one 





vear’s motor contest experience. As a 


result, the data obtained are unusually 





complete and reliable, easily outranking 






those taken at any of the European trials 





THE 
SMOOTHEST 
TOBACCO 


which are being held with greater fre 





queney each year 





The basis of competition was practic including shore trips and necessary 


expenses 


ATLAS SERVICE 


Weekly Sailings to Cuba, Jamiaca, 
and the Panama Canal, Hayti, 
Colombia, Costa Rica, Nicaragua, 
by new fast Twin-Screw Steamers. 
Low rates until October. 





ally unchanged from that of other years, 







except that definite, previously announced 


penalties were set for definite faults. Two 






competitors, each having entries in the 





sume two Classes, exchanged first prize 






gold medals as a result of penalties, with 






out either losing an honor, but otherwise 





the deductions did not affect the relative 





standings The tests consisted as usual 
Our Tourist Department, with ex- 
perience of over 25 years, arranges 
Tours by Rail or Steamer to all 
parts of the World. 


White for Information. 


} of four phases 





(a) A two-hour economy brake test for 





jeconomy of fuel and water, steadiness of 






running, absence of mechanical trouble or 






}excessive lubrication, ete. 





Remember - the best smoking 
tobacco grows in your own 
United States - good old 
Kentucky “Burley”- and IO¢TINS 
Velvet is the choicest of yang 5¢bags 
this whole crop — the One conbdine 
smoothest smoke in creation! Deontider jars 


XGpatte Myers: Iobacoe Ce 


(b) A half-hour maximum brake test, 
immediately following, to determine the 


Hamburg-American Line 


41-45 Broadway, New York 


1334 Walnut Street, Philadelphia 
* 607 Boylston Street, Boston 
338 Sixth Avenue, Pittsburgh 
158 West Randolph Street, Chicago 
902 Olive Street, St. Louis 
160 Powell Street, 


San Francisco 





highest feasible power output, i. e., with- | 






out excessive consumption of supplies, | 
. ‘ . . . . . | 
| Vibration, heating of bearings, lubrication, | 







jor other difficulty, and without increasing 





ithe engine speed. 







(c) A plowing test of from three to 





five hours, for economy, tractive efficiency, 
capacity (in acres per hour and power 
output), quality of work, and the distance 
reese Without replenishing supplies. 


| 
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i (d) A careful comparison of design and | 


construction by the experts mentioned. | 
Out of 500 points, the economy brake ; 
| test was alloted 150; the maximum brake 


test, 50; the plowing test, 200; and the Cold-Drawn 


inspection test, 100. The highest net 


score Was 437.3 points, and the lowest, TEEI NI N 
154.05 points, this last tractor suffering 


a total of 178.SS points in deductions from | Rust-proof—I k-proof 
the gross. The heaviest deductions on | 





This steel union expands and contracts same as steel 
or iron pipe. No expansion leaks. 


the tractors as a class came from stops 





after starting tests, uneven speed, hot 
bearings, vibration, lack of water capac- 
ity for an S-hour run, and failure to keep 
the plows in the ground throughout the 


. . Patents Pending 
Rolled steel can have no sand holes or similar defects. 


No body-leaks. 

Threads are accurately cut and tapered same as pipe. 
No leak at threads. 
tests. 


The showing at the brake was quite uni- 


Seat is hard steel against soft brass. No leak there. 

Sherardizing, after threading, prevents rust and 
freezing. 

Write for free sample, giving size of pipe, name and 
address of plant, name and address of dealer through whom 
your firm usually buys its pipe fittings. 


the average spectator likes to see them | Also ask for our booklet. 


settled, i. e., upon the plowing field. The | MARK MANUFACTURING CO. 


appended table, condensed from the offi- 1903 Dempster St. Saunt ©. USA 


cial tables, and with bewildering extra- 


formly good, developing some very close 
scores. Little distinction was made be- 
tween the tractors on design and construc- 


tion: hence the awards were settled where 











Self-Sentering is a new form of 
expanded metal for concrete re 
inforcing. One of its greatest 
advantages is the fact that no total scores, and the relative standings. 
false work is required when it (The official tables show comparative per- 


is used, which greatly 








place decimals excluded, shows briefly the 
most important points of comparison, the 








| formance or score on 178 points—a mass 





of figures that make better reading for patil 28 investigate, the Sepaie Gasoline- =. egeqene Fe nes t 1M to halt P. hi 
> , ‘no : ngines are peed t oak third to one- t 
Cuts Down the Cost the engineer than the layman.) hortaeatal engines, qud notutthe tending, uty, They weigh am Pic From ene-tnrd to “These advantages 


: e 7 greatly increase their range of use. 

of Concrete Construction Only one tractor failed to win either 
ja diploma (in a case of no competition) from one-quarter t f the average engine. 

especially  |or a gold, silver or bronze medal. Case Temple Engines Have Won Fels Preniuns for Low Operating Cast Sabi and Sendy Powe 


Self-Sentering is 
> This is the Company's ‘s Gist year as spanetacteners. It is one of the pioneer engine makers of 












































adaptable for the following won seven gold medals and one silver country, which means reliability of its produc 
forms of construction : Con- medal, Avery, three silver medals and a quaustenstn caged ab car THIRTY- DAY FREE TRIAL 
crete roofs and floors erected bronze medal; and Sawyer-Massey, one THE TEM 1 AND PUMP 
without forms—cement walls gold medal and three silver medals. In a a 
and partitions built without | separate test for engine gang plows, Case | i 
s: Fireproof ceilings a big |} won two gold medals, and Avery two sil- | " ; ; Shir a 
studs ; Fireproof ceilings at a big | wen two g . '| A Home-Made 100-Mile Wireless Comfortable, sensible, 
saving in cost. Self-Sentering is | ver ones. Telegraph Outfit @ Read Scientific Amer. Pre ; nt —also good-looking 
easily and quickly erected, cut- | A new feature in the observing was the Supplement 1605 Sl ah 
ly eet % : ‘ : ! im for a thorough clear ducteten. te A. Fred’ k Calne “Satisfaction® 
ting down both the time and ex- juse of a vibration detector, ingeniously Numerous adequate diagrams accompany the text. Price us n Ss esac 
| devi = —_ fa ste: atin © 10 cents by mail. Order from your newsdealer or from - 
pense ot building. | devised from part of a steam engine in MUNN & CO.. Inc. 361 Broadway, New York Be sure “Shirley President” bias atin 
: dicator and the necessary linkage. While |} _ “aad : ¢ A. Kdgarton Mfy. Co..Bhiriey, Macs, 
Send for our booklet |} the apparatus was crude and provision for | 
on Self-Sentering and show itto your | attaching it uniformly to all engines was || Frisbie KEROSENE Engines for Motor Boats 
builde : It — enable him to make lacking, it gave a fair basis for — 
a good-sized cut 8 ns estimate fof son Penalties of from half a point : 
your work Mailed free on request. | ‘a A rHE FRISBLE MOTOR ©O.. ¢ MIDDLETOWN, CONS 
’ } seven points were laid as a result. | 





The General Fireproofing Co. The most severe criticisms on design | 


and construction were on lubricating sys 








up to date to the matters of reliability, 
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Logan Ave. ber game | t ‘ms and insufficient protection of work- | JUST PUBLISHED 
Der ter ee es jing parts from mud and dust. Tractors, | 
| ¢ especially of the internal combustion va SCIENTIFIC AMERICAN 
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Price | CuSe Of handling, and economy of fuel. REFERENCE BOOK 
$1.00/ Now the tendency is plainly toward a | EDITION OF 1913 


| gradual refinement, both to enhance the 
| features already mentioned and to pro- 







VEEDER 
Counters 


to register reciprocating 
movements or revolutions 
Cut full size. Booklet free 


It contains 608 pages and 1000 illustrations, is substantially 
bound in cloth and the cover carries a special 
design printed in three colors 





vide for greater durability. 


mee og “ao ee | For the first time, the plowing tests Albert A. Hopkins —— 

Sargeant St. jartiord, \ P ¢ antag 

Cyclometers. Odometers | were held in ground that had been plowed Compiler and Editor for Part I. Sta- Compiler and Editor for Part II, Sc1ex 
Tachometers, Counters lhefare The furrows were deener for acri- TISTICAL INFORMATION. Editor of TIF INFORMATION Editor of 
and Fine Castings 2 | before. The furrows were deeper for agri | Cyclopedia of Formulas, Handbook Handyman’s Workshop and Labora- 
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C.; France, by Markt & Co. Ltd., 107 Avenue Parmentier, | 

















faris; Germany, Austria-Hungary and Scandinavian Countries | | foot growth of weeds presented a new, | The editorial staff of the Scientific American receives annually over fifteen thousand inquiries, 
“ewe & Co., Hutten Strasse 17-20, Berlin | practical problem, to which emergency, | covering a wide range of topics—no field of human achievement or natural phenomena is neglected. 
| however, the plowmen were fully equal. The information sought for in many cases cannot be readily found in text books or works of refer- 
| The engine steering guide, a boon to the ence. In order to supply this knowledge in concrete and usable form, two of the Editors of the 
e single-handed operator who works as trac Scientific American have, with the assistance of trained statisticians, produced a remarkable Refer- 
‘ Y oscope |} tioneer and plowman both, was not used, ence Book, containing over seventy-five thousand facts, and illustrated by one thousand engravings, 
The mysterious behavior of the gyrescepe is | ev idently because no one cared to risk us for which the entire world has been scoured. Immense masses of government material have been 
@ source of wonder to everyone. From a ing the extra fuel needed to push it ahead digested with painstaking care with the collaboration of government officials of the highest rank, 
toy, the gyroscope is being developed into we c 8 = ng ‘ 8 , : 
a device of great practical value. ts }of the tractor. However, the most ex including cabinet officers, and assisted by competent professors of world-wide reputation. 
any and > a of action are set perienced tractioneers on the side lines , _ - ‘ ' 
up to the latest moment in the Scien- | : Owing to the printing of an edition of 10,000 copies, we are enabled to offer this book at s 
tific American Supplement. The following |} held that by its use, even in such a con- : > . .: : 
numbers are of great interest and usefulness : ent dhie tniedinnas ld } aieee tel merely nominal price. The purchase of the book is the only adequate way to judge of its merits 
est, 1e ractioneer coulc live given Det- ‘ ° ° ° ‘ ‘ 
Sclattfic American Supplement 150!—Treets of the ih ; a ; ae An elaborate circular, showing specimens of illustrations, together with four full-size sample pages, 
M . ter attention to his motor and probably , 
lechanics of the Gyroscope. A clear explanation . will be sent on request. 
without mathematics. more than offset the added burden by se- 
Scientific A merican Supplement 1534—"‘Little-known ~ wring greater fue sflicienc 
Properties of the Gyroscope” describes a peculiar : — ee a 44 ‘ Part 1. Chapter VIII. Part II. 
action not generally observed, and dismisses the The gas tractor men suffered in two STATISTICAL INFORMA- — ~~ || SCIENTIFIC INFORMA 
i . au 7 D A. yy ’ 
. effect of this property upon the motions of the planets. particulars from the very advantages | P 2 ao I TELEGRAPH AND CABLES. Bi I 
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of the principle to prevent rolling of vessels. successful competitor of the long-estab- | hago Sac Chapter XI. eee. hapter It econ 
: ce ; ‘ , a | Chapter IT. TELEPHONE STATISTICS OF ASTRONOMY AND TIME 
Scientific American Supplement 1643—The Gyro- lished steamer, viz., penalties for failure | FARMS, FOODS AND FORESTS. THE WORLD, Chapter III 
— br gees 5 yee — up this 7) to carry an 8 hours’ water supply, a point Chapter III. a -* ‘appasee ‘Oh nena 9 
» whic ie gyroscope alone seems | . MINES ANI ULARRIES, “- 1 — *hapter 
capable of occupying. which was not even scored on the steam | Chapter IV. Chapter XIII. MACHING ELEMENTS AND 
PP Anwvicen pen qe 4 a The ba tractors; and labor costs, which were not | MA a wes Tl - —e eT 4ND MECH amICAL MOVE 
yroscope, is an excellent article, treating the - aati. dt P } Chapter V. Ch 4 : ‘- 
subject mathematically rather than popularly. |added to the fuel costs in obtaining the | COMMERCE. ARMIES ee ae, Chapter V. 
Scientific American Supplement 1649—The Gyro- operating expense per acre. The gas trac- i 5 5 re Po Me we ies eae: —* s. Suieses 
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cents. set of papers containing all the ‘ Fy 
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BRISTOL’S RECORDING 


Pressure Gauges, Vacuum Gauges, 
Draft Gauges, Differential Pressure 
Gauges, Thermometers, Pyrometers, 
Voltmeters, Ammeters, Wattmeters, 
Motion Meters, Tachometers and 
Time Meters make continuous night 
and day records. 
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The Bristol Company 


WATERBURY, 

















A handsome portable 
lamp that gives a bril- 
liant, economical light. 
Makes and burns its own 
gas. Makes you indepen- 
dent of gasor electric light- 
ing companies. Over 200 
styles of lamps, ranging 
from 100 to 2,000 candlepower. 


AGENTS MAKE BIG MONEY. 













Write quick for catalog. 


The Best Light Co. 
87 E. Sth St., Canton, 0. 
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IN RETAILING 
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i Sen free catalogue or eta 
| adverti ing, witkiow trimming, me 
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| and how card writing 

| 


ECONOMIST TRAINING SCHOO! 


231-243 West 39th Street, New York City 
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Concrete 
H ouse 





Hiow ut & w much a will cost, is it prac 


' " 
tical from an architectural and engineering standpoint? 


These and other important questions relating to the struc 


ture are discumed m a good, thorough, illustrated article 


published Scientific American Supplement 1685 — Price 


10 cents by mail. Order trom your newsdealer or from 





MUNN & CO., Inc. Publishers, 361 Broadway, N.Y 
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Department 52, Syracuse, N. Y 
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POUL FRY “ADVOC ATE, 


LEARN WATCHMAKING 








and become independent Refined, profitable labor 
Good-Paying Positions Secured Competent men al- 
ways in demaod t us) to learn mone arned 
while studying \“ r our Catalogue Addres 
St. Louis Watchmeking School, Dep't 6, St. Louis, Mo. 


Patented Articles aad Metal Specialties 
MANUFACTURED BY CONTRACT 
Stamping Dies, Metal Stampings and Screw Machine Work 


H. CARSTENS MFG. CO., *7ickets* 
ua, oTORS 
A ada | TAU 


2 ane 


* Cwere 


” Moters 
cf Boats 


Catalogue M free 
we 8 free 





MECHANICAL 
SUPPLIES AND MATERIAL 
of al! hind 
EXPRRIMENTAL AND 
LIGHT MACHINE WORK 





to order 
122 MILK STREET, BOSTON 





[LEARN TO BE A WATCHMAKER 
Bradley Polytechnic Institute —Herolugical Department 
Peoria, Iinots 
Largest - Hest Watch School 





ie the best gas tractor mark of 


WZ (33.7 
cents, in tue kerosene Class) 

The 5 and Gplow tractors managed 
about an acre and a half of plowing to 
the hour, as against about an acre for the 
t-plow rigs, which were practically a new 
element Kight plows behind larger gas 
tractors seem to be good for about 2 


> 


acres per hour, and ten plows for 2% to 5 


acres Plow for plow, the steam engines 
showed more capacity, largely due to a 
higher geared speed of travel 

Revolution counters on both engines and 
brakes brought out the interesting varia 


tion in belt slippage of from 0.5 to 1.5 


per cent It is worth a moment's thought 


to calculate what this Joss amounts to on 
belts running from about 30 to 42 miles 
per hour, as in these trials 

Gasoline tractors claimed first honors 
in mere fuel efficiency, averaging close to 
four times as many horse-power hours to 
the unit of fuel as steam tractors Kero 


ene tractors this year were hardly so 
efficient as in 1911 and 1912, yet secured 
three times as much power for a given 
weight of fuel as the steamers. On the 
other hand, labor costs excluded, the 
steam tractors developed brake  horse- 
power at a rough average of 20 per cent 


kerosene engines, and every 


than the 





ess 
steumer beat every gasoline tractor on fuel 
cost per unit of power. This fact alone 
is a powerful factor in retaining the mod 
erate-sized steam tractor (50 to 75 brake 
horse-power) wherever threshing is of 


greater importance than plowing 


illuminating. However, manufactur- 


ind farmers both are taking the small- 


wis 
ers : 
er types of tractor more seriously. Some 
of the 


are turning 


gas engineers in the world 
The public 
the 


greatest 
design. 
tractor for 
simple work of 
brief 


to tractor 
fully the 
yet comparatively 
which 


has accepted 
heavy, 
plowing and threshing, these 


trials represent. Interest is now undeni 
focused upon the more complicated 
the farm, 
plowing is succeeded by disking, 
hauling and harvesting 
merely the 
stationary 
pumping, 
must be 


ably 


situation on average where 


harrow 
seeding, 


ing and 


threshing is one of 
the 


work of 


where 


short, big jobs for engine, | 


and the grind 


lighter 


shelling corn, ete., 


ing, baling, 
taken care of without too great a loss in 
mechanical efficiency. 

It is a nice nut for the manufacturer 
to erack, this actual replacing of the 
horse. Many farmers are doing it, with 
the very types of tractor that have been 


shown at Winnipeg in the last few years. 
But the public trial, at Winnipeg or else- 
convineing demonstra- 
the 


where, is a more 


tion, and we venture to predict that 





motor contests of the future will seek to} 


great factor of versatility 
differences. 
educational 


out this 


than 


bring 
rather 
Certainly 


minute technical 


such a wonderfal 


force as the public motor competition will 
served its purpose to either mak- 
er or until the last 
is solved, and the unquestionable superior- 
ity of the tractor over 
the horse is demonstrated in a clear, 
impartial way 


not have 


buyer great question 


general purpose 
con 


vincing and absolutely 
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“STAR” Seti 
Cro Feed LATHES 
For Fine, Accurate Work 


Send for Catalogue B 
SENECA FALLS MFG. CO. 


695 Water Street 
Seneca Falls, N. Y., U. S. A, 

ere the result of 
ears of experience. 


Good Lathes i: 
ve been on the 
at oe 25 years 


CATALOG FREE 
120 Culvert St.. Cincinnati, 0. 


Friction Disk Drill 


FOR LIGHT WORK 
Has These Great Advantages: 





13, 14 AND 15 INCH SWING 
THE SEBASTIAN LATHE CO., 


The speed can be instantly changed from 0 to 1600 
without stopping or shifting belts Power applied can 
be graduated to drive, with equal safety. the smallest 





s within its range —a wonderful economy 
g in dr breakage. 


Send for Drill Catalogue 
W. F. & Jno. Barnes Company 


Established 1872 


1999 Ruby Street Rockford, Illinois 


r largest dr 


1 time and great savin 








Will drill Bron, Stoo! or 


Rock with Bit _> 
“Red Devil” 


Self-Feeding Chain Drill 


Send this to us with $1.50 and we will de- 
liver to your — ——— office. Ash 
about our 3,000 R 

RS asd & HEMENWAY CO. 

hambers Street, New York City, 








“Responding to the Call” 


kind, we are pleased to intro- 
duce the “A 0." 

BREAST DRILL with 
Gear L ocking 
Device 


from the practic: ms 
mechanic for 

Breast Drill that 
shall eclipse all ex- 
isting Tools of the 




















Ithas all thestrong, 
useful and practical 
points of existing Drills, and REALim- 
| provements adde d that are peculiar to 
| itself. PRICE, $5.50 

A. di. WILKINSON & CO., Machinery 
84-188 Washington Street Boston, Massachusetts 





a“ wagueeaiadadied NEW TAPER GAGE 
yr. Width varies by 
(4th - of length. 







THE L. 8. STARRETT CO., Athol, Mase., v. S. A. 











GROBET | 
SWISS FILES 


and other high-class 





—. 
Tools are shown in ‘‘THE TOOL- 
MONGER’’—its 462 pages, and will be 
mailed on receipt of 8 cents in stamps. 


MONTGOMERY & CO. 
New York City ] 


DRILLING 
MACHINES 








WELL 


Over 70 sizes and styles, for dritiing either deep or 
| shallow wells in any kind of svi! or rock. Mounted on 
| wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can operate 
them easily Send for catalog 


WILLIAMS BROS., Ithaca, N. Y. 


You May Crowd a CRESCENT JOINER 


wit of eapacity 


ahs rebel do 
work just as smoothly 
as though you had not 


erowded it atall, Built 
Send for catalog telling 






in six sizes. 
out them and describing our line 
of Hand Saws, Saw Tables, Planers, 
Planers and Matchers, Sbapers, 
Swing Saws, Borers, Disk Grind- 
ers, Variety Wood Workers. 


THE CRESCENT MACHINE CO., 230 Main St., Leetonia, Ohio 


NOVELTIES & PATENTED ARTICLES 


MANUFACTURED BY CONTRACT. PUNCHING DIES 











LIGHT AUTOMOBILE STAMPINGS 


WIGSLOW STAMPING & TOOL WORKS, CLEVELAND. 0 





6190 | 0.009 | 46.5 | 45.0 | 290.00 Model and ay Work 











nm the whole, this year’s competition 
Road Speed I L 
: P ‘ srake ie 
Cylinders H. P x (Miles per Horse-power. 2: 5 . 
. : oa = Hour =F a = 
= Z. ‘ 4 - 3 =i = 
=| ~ % - cm = 
as 4 is! § a\.jig| 2 E | Rs | me | F 
ai\“is| 2 |8| & li sli8ig| & z $ = as | 2 * 
= = | 5 oie isi". “d Ss = = ~o 2 ge 
= @ 5 ~\ * = ow. a 2 3 am 0 = 
7. 2) od A & ~ 
Q s 25) s Zz 
1 Case o% 760015 25 8,000 1.75 2.2 20.8 24.4 1.30 2.97 4 
\ 
19 Avery 26% 7'570 12 25 7,500| 1.75 | 2.33 18.8 26.2 1.45 | 2.66 4 
2 Avery 27% 8 500 20 35 12,000 2 2.67 29.4 35.9 | 1.68 | 2.3 5 
B 
2 3 Case 28 947520 40 14,000 2 2.9 35.7 41.8 | 1.71 2. 26 6 
3 4 Sawyer 
a ( Massey 46'4 860025 45 17,500 2 3.5 45.0 8.3 1.45 | 2.66 8 
> Case i 1250040 80 24,000 2.2 2.2 2.0 86.2 1.68 2.3 10 
6 Case 210 12 365 30 60 24.460 2 2 61.8 71.0 1.37 2.81 8 
7 Avery 47% 850040 80 20.925, 1.75 | 2.75 | 61.1 73.8 1.04 3.71 10 
\ S Avery 264 757012 25 7,500 1.75 2.33 19.1 22.9 1.05 1.9 1-3 
¥ ) Avery 2 4 8500 20 35 12,000 2 2.67 27.9 32.2 1.03 1.78 4 
= B 
£ 10 Case 28 947520 40 14,000 2 2.9 34.5 32 . 3 1.30 1.41 6-5 
Z 11 Case +7 1250040 80 24.000 2.2 2.2 70.1 78.6 1.26 1.46 10 
| — 
12 Case 210 12.365 30 60 24.460 2 2 54.1 67.6 1.18 1.56 Ss 
i3 Sawyer 2 qn 10 240 27 80 31,850 2.35 57.9 74.5 | 0.28 1.44 “10 
\ Massey 
14 Case 1S 10 250 40 19,275 2.35 39.7 57.3 0.29 1.37 6 
a 15 Case 294-13 11.250 80 28,530 2.39 80.1 103.9 0.31 1 
& B ‘ lacie 
> 16 Sawyer 19% 1125025 76 34,500 2.53 5.3 73.6 | 0.24 am 
v4 Massey 
17 Case 112 12 230 110 40,460 2.37 |110.5 135.2 0.38 1.06 
C — = ——EEE 
1S Sawyer 112 14 230 35 115 39,000 2.36 (114.9 153.8 | 0.24 1.67 12 
Massey 
= Acres Plowed Drawbar 
: Drawbar Horse- 
- Make Horst Average ower | Cost fuel Total Total 
= of power Drawbar jours (per acre. Penalties. | Score. 
- Plow developed Total. Per Hour Pull.” per Ib. Cents 
‘of Fuel 
| | += < | 
Case-Sattley 10.28 2.19 0.95 2,360 0.603 69.6 17.25 325.60 
Avery 8.52 2.12 1.01 1,770 0.568 57.4 85.5 238 .95 
Aver 1 i 2.69 1.57 2,940 0.521 81.9 17.0° “| 316.7 
= Case-Sattley 18.53 3.25 1.68 3,540 0.736 57.6 13.05 | 352.00 
% Dee: 24.5 4.27 2.12 4,890 0.790 56.6 5.15 359.05 
Case-Sattley 38.79 5.12 2.73 7.350 0.915 59.9 16.25 355.55 
Case-Satt!ey 30. 22 4.15 2.28 5.570 0.759 67.4 178.8 154.05 
Avery 7 50 5.36 3.21 
Avery 9.80 1.84 1.38 1,735 0.241 53.4 100.7 193.10 
© Avery 15.66 2.25 1.33 2,635 0.358 60.6 62.25 238 25 
z Case-Sattley 19.48 > 69 1.32 4.920 0.591 45.8 25.5 338.10 
‘2 Case-Sattley 37 65 5.36 2.81 7,100 0.562 43.8 48.2 306.15 
Case-Sattley 31.2 $.21 2. 23 5,950 0.506 50.¢ 
Deere 50. 66 5.29 3.49 7,600 0.136 42.8 
Case-Sattley 10.76 3.21 1.97 4,950 0.143 43 
qd Case-Sattley 52.75 6.59 3.38 8.150 0.167 37 
a = — 
S | Deere 8.18 5.23 2.93 6,800 0.117 55 
nD 
Case-Sattley 74.0 9.34 4.76 11,500 0.168 37 
Deere 62.48 7.85 4.32 9,000 “0 117, 49.5 
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INVENTIONS DEVELOPED 
SPECIAL MACHI cee 


E. V. BA BAILLARD co., 24 "Frankfort St., N.Y 





LEARN TELEGRAPHY 
we! ' 
cost. 


LELESS at home with OMNIGRAPH 
TEAC HER in half usual time—trifling 
ends you woes ae ut Peg auto- 


matically e $2.00. 
OMNIGRAPH MPe. oe - 


eas 
Catalog free. 
Dept. 16. 39 Cortland: Street, New 
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NEW / PACKARD | WORM 1 BEVELS 
MEAN A SILENT REAR AXLE 








f | fi * 
j 
: . 


be 


. 
» 
, 
, 
, 
> 
, 
, 


, ; 
> 
> 
, 
, 
, 


' 


4 


PACKARD 

WORM DESIGN 
GIVES SMOOTH 
SILENT ACTION 
BETWEEN PINION 
AND BEVEL GEAR 


WORM BEVEL GEARS HAVE PRODUCED AT LAST 
THE SILENT REAR AXLE—THE AIM OF BUILDERS 
SINCE HIGH GRADE CARS WERE FIRST MADE— 


NOW AN EXCLUSIVE FEATURE OF THE NEW 
PACKARD CARS. 


WITH THIS ADVANCE IN DESIGN, THE FULL 
MEASURE OF POWER IS TRANSMITTED WITHOUT 
NOISE TO THE REAR WHEELS. THE ENTIRE 
ABSENCE OF REAR AXLE “GRIND” GIVES AN ADDED 
ZEST TO THE ENJOYMENT OF THE RIDE. 


TO ROUND OUT THIS RESULT PACKARD SPIRAL 
TIMING GEARS INSURE ALSO A SILENT FRONT END. 


LEFT DRIVE, LEFT HAND GEAR SHIFT, CONTROL BOARD ON THE STEERING 
COLUMN. 


TWENTY BODY STYLES. TOURING CAR IN EITHER SIZE, SEATS SEVEN. 


ANY PACKARD DEALER WILL DEMONSTRATE THE SMOOTH, SILENT ACTION 
OF THE NEW PACKARD SIXES. CATALOG ON REQUEST. 


Ask the man who owns one 
Packard Motor Car Company, Detroit 


THE “38” TOURING CAR THE “48” TOURING CAR 
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HE owner of a Pierce-Arrow 
Car comes as near having a car 
built to order as itis possible to 
come without losing any of the 
efficiency that has been put into 
the Pierce-Arrow. The indi- 
viduality of the owner can be 
expressed in color and uphol- 
stery, giving him free play for 
his own taste in a car upon 
the really magnificent 
Pierce-Arrow 
chassis 
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